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BSP Pile Driving Equipment 
—used in all parts of the world 


BSP pile driving equipment is designed for driving steel, 
timber and concrete piles for all types of civil engineer- 
ing construction. In the illustration a raking plant with a 
4-ton single-acting hammer, mounted on a pontoon, is 
driving 150-ft. pre-stressed concrete piles in the Lake 


Maracaibo Oilfield, Venezuela. 


Contractors: C. A. Constructura Heerema, Maracaibo, Venezuela. 


The Bnitish Steel Piling Co, lid. 
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Editorial Comments 


The Port of Singapore 

Almost in spite of itself, Singapore has grown to become one 
of the major ports of the world, reaching this stage without the 
guiding force of a central and united administration. Perhaps 
a brief resumé of the conditions under which the Port is at pre- 
sent working will underline the necessity which has recently been 
ventilated for such an administration to be established. 

The Singapore Harbour Board is a statutory authority set up 
under an Ordinance of the Straits Settlements, which vests in the 
Board the control and management (both financial and adminis- 
trative) of the port and also requires it to be self-supporting. It 
administers two main departments, Traffic and Dockyard, the 
former providing those port facilities normally offered to mer- 
chants and shipowners, including all labour on board and wharf 
by direct employment. The latter department, which has its own 
dry docks, operates as a large shipbuilding and repairing yard. 

There is little doubt that post-war political changes and 
developments in the Far East have created a desire in many of 
the countries in that area to possess a major port. It is the 
dangers inherent in these ambitions that emphasise the necessity 
of creating a unified administration capable of dealing with the 
commercial working of the port and so protecting it from 
becoming the target of political intrigue and the reward of the 
party in power. 

Recently a Commission of Inquiry under Sir Eric Millbourn 
visited Singapore to examine the existing facilities and to make 
recommendations for their future administration, co-ordination 
and development. Their Report, which was published recently, 
forms the subject of our leading article in this issue. 

There are three main points in the Report. It is proposed that 
an Authority should be set up which would have jurisdiction over 
the whole of the area of the Port, comprising the present Har- 
bour area, the Roads, the Rivers and Telok Ayer Basin. It would 
also take over all the berths, wharves and premises of the present 
Board, and many of the duties regarding regulation of shipping 
which are now being carried out by the Master Attendant, to- 
gether with responsibility for salvage and fire-fighting, conser- 
vancy, pilotage and the police force. The Commission emphasise, 
however, that the peculiar method of cargo working at present in 
force in the Roads and River should be maintained, as the volume 
of traffic handled in this way constitutes a large percentage of the 
total trade of the port. 

Che second main recommendation is that the Dockyard should 
be divorced from the Port Authority and reconstituted under a 


» new Company with a chairman appointed by the Port Authority. 


The third point recommends breaking up the present monopoly 


| of labour of both stevedore and wharfside and setting up a Dock 


5 


bour Corporation, presided over by a chairman appointed by 
» Authority, with the present welfare services now provided by 
ie Board extended to the whole. The Corporation would open 

Special Register of Tally Clerks and so avoid the expense of 
Jouble tallying, i.e., by the Board and the ship as is at present in 


A 


Apart from the specific recommendations made by the Com- 


mittee in their Report, they also draw attention to the need for 
good relations between the new Authority and the public which it 
will serve. They suggest, therefore, that an experienced public 
relations officer should be employed to publicise the activities of 
the port. They also emphasise the importance of an efficient 
administrative staff, and express the view that the port should 
try to attract the best type of men to its service, irrespective of 
their creed or colour. 

The recommendations of the Report, if adopted, would go a 
long way towards placing the Port of Singapore and the Dock- 
yard each in its proper perspective, conforming with commercial 
requirements without hindrance of elected Government. Singa- 
pore can no longer be regarded as a port under colonial rule. It 
must take its place with other large ports and be free to act in 
accordance with the interests and requirements of an Authority 
whose members are vitally concerned with the trades which are 
dependent upon the service the port gives. Singapore is an island 
and a city of merchants and as such depends on the sea, and 
therefore upon the port for its livelihood. 


Port Operation and Information Service at Southampton 


On the 17th January last, the Minister of Transport and Civil 
Aviation, the Rt. Hon. Harold Watkinson, M.P., inaugurated the 
Southampton Harbour Board’s Port Operation and Information 
Service, which has been introduced to provide the maximum 
supervision of the very extensive shipping traffic in and around 
the area of this great Port. 

The ceremony of inauguration was performed by the Minister 
exchanging a VHF radio-telephone conversation with Capt. J. W. 
Caunce, Master of the Cunard liner Mauretania, shortly before 
the ship left Southampton for New York. In his message Mr. 
Watkinson said he was sure that the new Service “ will make a 
very real contribution to the safety and efficiency of operations 
in the port,” and he was glad that a ship bearing such a famous 
name as the Mauretania was associated with the ceremony. 
Capt. Caunce replied that the Mauretania and other regular 
users of the port would undoubtedly benefit from such a valuable 
additional aid to safe navigation as the Harbour Board was pro- 
viding by means of VHF radio and radar. . 

In land-locked port approaches such as those at Southampton, 
with its considerable traffic of giant liners and large oil tankers, 
the introduction of some form of Port Operation and Information 
Service for the safe guidance of ships in fog and other conditions 
of bad weather and poor visibility has become very necessary. 
In addition, the complementary services of Harbour Radar and 
VHF R/T equipment have a number of every day uses in con- 
nection with the purely domestic side of port operations, e.g., 
the placing of buoys and navigational marks, monitoring dredg- 
ing operations, etc. 

The new Service reflects great credit on those who conceived 
and carried out the scheme, and we congratulate the Southampton 
Harbour Board upon the successful culmination of ten years work 
and planning. A description of the Service and of the Radar and 
VHF R/T installations will be found on a following page. 
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Editorial Comments—continued 


The New Terminal at Tilbury, Port of London 


The Port of London Authority are to be congratulated not only 
on having constructed a number of interesting projects since the 
war, but also for having contributed several informative papers 
to the technical press and thus providing valuable additions to 
the literature on dock and harbour construction, an example to 
be warmly recommended. Our readers will be aware of several 
articles on the Port of London that have already been published 
in this Journal. Five papers have also been presented to the 
Institution of Civil Engineers, and the most recent of these, on 
the new ocean terminal at Tilbury Docks, is the basis of the 
account of this project which appears in this issue. 


The Safety Factor of Nuclear Ships in Port 


Some of the problems confronting port authorities and other 
responsible bodies regarding the handling of nuclear powered 
ships were briefly referred to in these columns some 12 months 
ago. The subject has been receiving increasing attention of late, 
and this month, two important addresses have been given on the 
safety factor and probable design of these new vessels. 

Speaking at the Royal United Service Institution, Rear-Admiral 
G. A. M. Wilson, Deputy Engineer-in-Chief (N) and Rear- 
Admiral Nuclear Propulsion, said inter alia that although there 
was no danger of nuclear explosions in the sense of a small 
atomic bomb, an accident comparable to a boiler explosion could 
have the resultant effect of spreading highly radio-active materials 
over a large area and so causing a major disaster. While many 
of the problems are formidable, they are capable of solution and 
the best way of finding out the answer would be to undertake a 
realistic project and to evolve a fundamental philosophy for safety 
and then to ensure that design and construction of all marine 
plants complies with it. 

Addressing the Dock and Harbour Authorities’ Association at 
their annual meeting, Mr. P. T. Fletcher, Director of Engineering 
in the Industrial Group of the United Kingdom Atomic Energy 
Authority,covered much the same ground. He said that the United 
States had promised a demonstration nuclear-powered merchant 
ship by 1960; the machinery of this vessel would be of the type 
installed in the U.S. submarine Nautilus. Studies in the U.K. 
tended to show that this type of equipment would never be 
economical and it seemed likely that the first atomic-powered ship 
in this country would be a large tanker capable of operating 
between specialised ports. This would ease the berthing prob- 
lems, as most tanker berths were away from the centres of popu- 
lation. The development of the mercantile nuclear reactor 
would pose some acute problems and it would probably be neces- 
sary to design a merchant ship with double bulkheads and an 
extra strong double bottom as an additional safeguard. 

Mr. Fletcher also pointed out that special regulations for 
atomic-powered merchant ships would have to be evolved by 
dock and harbour authorities, perhaps in five years’ time. Such 
authorities should have facilities for moving ships which were 
incipiently dangerous. A warning system would also have to be 
instituted and the authorities would have to watch for contamina- 
tion of cargoes at or passing through the port. 

The conception of a holocaust caused by an explosion of a 
nuclear-powered ship is frightening, and it appears likely, there- 
fore, that the International Convention on the Safety of Life at 
Sea, which is to be held in 1960, will be an occasion of momentous 
importance for the discussion of many of these problems. 


Liquid Methane Gas and its Ocean Transport 


It was announced in London early this month that a contract 
has been signed between the Gas Council of Great Britain and 
the Constock Liquid Methane Corporation of America for the 
experimental importation into Great Britain of liquefied natural 
gas by sea. According to Sir Harold Smith, chairman of the Gas 
Council, a cargo ship, jointly owned by the Gas Council and the 
Constock Liquid Methane Corporation, is being converted to 
carry about 2,000 tons of liquid natural gas. It is hoped that the 
first shipload will arrive in the Thames within about twelve 
months. If this experiment proves successful, the way will be 
open for the importation of liquefied natural gas in bulk. 


This question of efficient transportation of the liquic 
the oceans has interested engineers for some years pa 
success of the experiments now being undertaken \ 
largely upon whether, technically and economically, th 
method of transport achieves the results expected. 

The marine terminal in Great Britain to be used for 
tance of the trial shipment will be at Canvey Island in Essex, 
where there are suitable deepwater facilities. Two storage tank 
and special handling equipment are already being installed ,) 
receive the cargo; the gas will be pumped ashore by shijs’ pumps 
which have been designed for the purpose, through a pipelig 
encased in a 6-in. thick insulation covering. Although the shor 
tanks will be heavily insulated, there will be a continuous “ boi! 
off” of gaseous methane from the liquid and this material will 
contained in a small dry-sealed gas holder, from which it will bf 
pumped into the mains system. a 

It will be seen that, although considerable advances have been 4 
made since we first drew attention to this experiment in oy) 
September 1956 issue, the project is still in its very early stages 
Until the small trial shipment has been effected, it is not possible q 
to determine how the ship will behave at sea. Also special refriger- 
ated tankers will have to be designed and further terminal facili. 
ties constructed, before it is known whether the idea is practical 
from an economic point of view. Presumably these facts will ble 
known next year when the sailing has been made, but ther 
obviously are many technical difficulties involved. 
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Tidal Model of Southampton Water 


A large-scale tidal model of the Solent and Southampton Water) 
was presented to Southampton University early this month by™ 
the Caltex group of oil companies, which contributed substan. 
tially towards the cost of its construction and housing in a new) 
building of the university. / 

The model is a scale of the whole water area between Hurst 
Castle in the west, Gilkicker Point in the east and to the northen 
point of Southampton Water; the shore of the Isle of Wight wa 
chosen as the southern boundary. It shows three basic tidd 7% 
features superimposed upon each other. The normal rise of they 
tide level, with its flow in and out at both ends of the Solent; the 7 
slower tidal flow and later “ flood’ of the eastern side, with the 
resultant east-to-west flow at high tide, when the level is higher] 
at Gilkicker than at Hurst resulting in the flow west-to-east a7 
low tide. This flow is large compared with the tidal flow in ani 
out of Southampton Water, resulting in the unusual feature thay 
the direction of the current depends not so much on whether 
the tide is rising or falling as upon the hydraulic “ head ” at each 
end of the Solent. ; 

The full tidal cycle (approximately 124 hours) is reproduced in] 
the model in six minutes, with the tidal generators arranged to 
provide a continuous cycle of spring tides. The tidal flow s@ 
simulated by two generating tanks, each following the tidal cycle 
for the eastern and western Solent entrance. So accurate ha‘ 
been the reproduction of tidal phenomena in the model tests that 7 
Trinity House pilots and yachtsmen who have seen it have con- 4 
firmed the reproduction of minor eddies seen in bays and coves | 
of the harbour. 7 

The model, which is “T” shaped, covers an area 106-ft. by] 
67-ft., and is the only model in the country which works with | 
two tides. In the future, it will be used by the University ™ 
conjunction with Southampton Harbour Board to carry out mort 
general investigations on Southampton Water than have hitherto 7 
been possible. These include the problems of pollution and ship @ 
handling. a 

The model was constructed in the first instance to enable 
investigations to be made into the tidal problems associated with 
the amount of dredging necessary for a new oil refinery and 
attendant tanker berth facilities to be constructed at Warsash on 
the east bank of Southampton Water. The tests undertaken 
have led the Harbour Board to give clearance to the proposal 
from a navigational point of view. It has been stated that 1! the 
dredging takes place and the jetty alignment is carried out, 4|7 
suggested by the Harbour Board and the Caltex Company, tt will 9 
be possible to accommodate tankers of 80,000 to 100,000 tons. 
The project is still under consideration. 
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The Port of Singapore 





Recommendations Concerning Future Administration 





ing and administration of the Port of Singapore was issued 
recently. The Commission consisted of 8 members 
under the chairmanship of Sir Eric Millbourn and their 


terms of reference were:— 

1. To examine all port and landing facilities on Singapore Island and 

make recommendations for their future administration, co- 
ordination and development, including the form and functions of 
any organisation that should be set up, whether as a single 
authority or otherwise; 
To examine and report on the desirability of establishing a sepa- 
rate Dock Labour Authority to be responsible for the supply of 
labour for the waterfront and to advise on the organisation and 
functions of any such body; 

3. To examine the financial needs of the Port with special regard to 
future development plans, and to recommend, if considered 
necessary and desirable, appropriate measures for increasing the 
revenue available for the maintenance of the Port, either from 
present or from alternative scurces of income. 

During September last, the Commission considered representa- 
tions from a number of bodies and individuals and made a com- 
prehensive study of the Port, both from the seaward and from 
the land side. Their recommendations are unanimous. 


Tis Report of the Commission of Inquiry into the work- 


tr 


The Importance of the Port 


At the beginning of their Report, the Commission state that 
they had two considerations very much in mind, the first being 
the importance of Singapore’s position in the Far East as a com- 
munications and trading centre and, second, the large part 
seaborne trade plays in the life of the community. 

“Tt is no accident that Singapore has achieved its present 
stature. It is true that the island has considerable natural 
advantages, in its favoured geographical position in relation to 
large areas of production and therefore to important trade routes; 
in its possession of a safe anchorage; and in having a waterway 
through the centre of the city. To these natural advantages the 
industry and hard work of the people of Singapore have added 
man-made port facilities, modern transit methods and handling 
equipment. Natural and mechanical resources have together pro- 
duced cargo transport facilities in a competitive form and have, 
as a result, encouraged the development of an unusually healthy 
and extensive entrepdt trade. 

“In view of all this, it may seem surprising that a Commission 
of Inquiry should have been set up at this time. From our in- 
vestigations, and from all we have seen since we have been in 
Singapore, we have no doubt in our minds that the Government 
have been wise in taking this course. We live in times of rapid 
change, particularly in international politics. Political changes in 
the East have engendered a desire in many countries to possess a 
major seaport, both to enhance their prestige and to increase 
their trade. Singapore cannot hope to remain without rivals in 
the future, and indeed there are already signs of developments by 
other countries in the provision of similar attractions for trade. 
Apart from these external considerations, moreover, constitu- 
tional changes are coming in Singapore itself which will in any 
case involve certain changes in the legislation governing the acti- 
vities of the Port. It is therefore an appropriate time to look at 
the Port to see whether any re-organisation is needed of the way 
in which it has run (with acknowledged success) in the past, in 
order to bring it into line with changing conditions both in its 
‘sand home and in the East generally. It is most important, 
and indeed vital to the life of the community, that Singa- 
pore should maintain and improve its trade.” 


Present Facilities and Administration of the Port 


: whole of the seaborne trade of the island of Singapore 
the major exception of the oil trade, which amounted to 
10 million tons in 1957) is concentrated in the port situated 





virtually within the city in the south of the island. The trade is 
extensive, amounting in 1956 to some 7,361,080 freight tons of 
general cargo; it is very largely an entrepét trade, since the island 
produces virtually no exports of its own and its genuine imports, 
to meet the needs of its population, are relatively small. 

The primary responsibility of the port towards this trade—the 
loading and discharging of cargo—is carried out in two ways. 
Ships may either use the alongside berths of the Singapore Har- 
bour Board, or they may anchor in the Roads and discharge into 
or load from lighters. Most lightered cargo which does not re- 
main in lighters for transhipment purposes is dealt with eithe: 
through the Singapore River or through the Telok Ayer Basin: 
a small proportion finds its way into the premises of <he Singa- 
pore Harbour Board. According to the 1956 statistics, about 
50.7 per cent. of import cargo and about 33.4 per cent. of exports 
are dealt with in the Roads. As a very broad generalisation, tt 
would probably be fair to say that the larger deep-sea vessels. 
especially those of the Conference lines, tend to use the wharves, 
while the more strictly local shipping, including many coastal! 
vessels, on the whole prefers the Roads on account of lowe: 
costs. 

Singapore also deals with a considerable passenger traffic at 
the Harbour Board’s premises for the use of passengers from 
ships using the alongside berths and at Clifford Pier, close to 
the city centre, when liners are lying in the Roads. A very con- 
siderable oil trade is handled both on the main island and on 
neighbouring islands which are, however (with one exception) 
within the Port limits. The final major contributors to the 
Port’s activities, which also provide services to shipping, are the 
Dockyard and repair organisation run by the Harbour Board, 
together with a small repair firm, which is a wholly-owned sub- 
sidiary of the Board, and one or two small private ship repair 
firms. 


The Harbour Board’s Wharves 

The Harbour Board’s premises consist in the main of a long 
series of deepwater berths stretching from the East Lagoon 
westwards along Keppel Harbour as far as the Board’s main 
dockyard premises almost opposite Pulau Hantu. There is one 
large basin—the Empire Dock—now used partly for ocean ships 
and partly for coaster berths. In all, there are about two and a 
half miles of quays, providing berths for twenty-two ocean ships 
and five coasters at the same time. 

The wharf area is accessible by road or rail, and there is an 
extensive range of single-storey godowns for storage of cargo; 
there are also large open-air storage spaces. Fork-lift trucks 
and other mechanical handling equipment are provided by the 
Board, together with tanks and pipelines for handling latex and 
other bulk liquid cargoes. Bunkering facilities and water for 
vessels lying alongside the quays are provided. There is also a 
new passenger handling building at one of the main-berths. There 
are two methods normally used in dealing with cargo; either 
to discharge it and transfer it into the godowns (or for certain 
cargoes, open storage spaces) for the consignee to collect (or 
vice versa for loading ships); or alternatively, to discharge 
Straight into (or load directly from) consignees’ or shippers’ 
lorries. Certain cargoes also enter and leave the Harbour Board 
quays by lighter. The whole of the Board’s premises is a fenced 
protected area with a strong security Police Force under the 
control of the Board. 

Certain dues are charged to ships using the wharves, based on 
the tonnage of cargo discharged or loaded, and a further charge 
is made to the ship for stevedore labour, wharfside labour being 
debited to consignee or shipper. No labour charge is made to a 
consignee or shipper who takes away or brings his goods to the 
ship’s side, but his lorry has to pay a nominal fee for the use 
of the wharf. 
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The Port of Singapore—continued 
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The whole of this organisation (and the Telok Ayer Basin and 
the Dockyard and ship repair facilities described below) is 
administered by a Board—the Singapore Harbour Board—- 
appointed by the Governor in Council. The Board includes 
members representing the Government and trading (including 
shipping) interests. The Chairman of the Board, who is also 
appointed by the Governor in Council, is a full-time salaried 
Member, and is also the General Manager. The Board is a 
statutory authority set up under the Ports Ordinance, and has 
wide powers, including the power to make by-laws. 


The Roads 


The main anchorage for ships is situated rather to the east of 
Keppel Harbour, and consists of the Inner Roads, which are 
rather shallow, and on occasions require dredging, and the Outer 
Roads, which provide an excellent deepwater anchorage except 
during the north-east monsoon, when the anchorage at the wes- 
tern end of Keppel Harbour is used. The Inner and Outer 
Roads are separated by a detached mole about one-third of a 
mile off-shore. Ships in certain trades use the Roads as a matter 
of course, while others commence discharge here while waiting 
for a berth which may not be immediately available on the ship’s 
arrival. In spite of the very extensive overall trade handled in 


the Roads, the cargoes involved are often quite small consign- J 
ments, since a good deal of the traffic is in quantities for whicha 
ship would not wish, for reasons of economy, to come to a berth. | 
Many of the cargoes carry marks peculiar to their trade which 7 


make them more difficult to handle, and it is not uncommon for 


consignees to go aboard to take delivery of their own goods. i 


There are a number of large lighterage firms, though many of the 7 


lighters are owned by men with only one or two craft, and 3 
operated very much as family businesses. 3 
There is no charge for the use of the Roads, apart from light 


dues; nor do they come under any administrative direction ex- 7 
cept insofar as the Master Attendant’s responsibilities affect 7 
them. Together with the River, they constitute an excellent set 7 


of natural and entirely free facilities for the handling of cargo, ¥ 


and have contributed in no small measure to the success of the 


Port as the main entrepdét centre of South-East Asia. 


The River 


The Singapore River is a sluggish tidal stream of varying 
width and depth, situated almost in the centre of the city, and in 
a convenient position for traffic coming and going to the Roads. 
There are a number of boat quays, both publicly and privately 
owned, and the banks have in most places been strengthened 
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The Port of Singapore—continued 
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in the past to provide small quays to serve the many private 
godowns along the river. There is a great deal of congestion 
in the river due, in the main, to an inadequate depth of water, 
but in spite of this a remarkable amount of cargo is dealt with. 
- stream can be used for traffic for only about 24 miles from 
the sea. 

The main difficulty about the river, and one which is getting 
worse, is siltation. Parts of the river are dredged from time to 
time, but any serious attempt at proper dredging would endanger 
certain parts of the river walls, now deteriorating with the pas- 
Sage of time, and the godowns on the wharfside. Apparently 
because of the costs likely to be involved, nothing has as yet 
been done to deal effectively with the problem. This means 
om lighters are dependent on the tide when they are using the 

*, and there are delays to ships as a result. Moreover, there 
are . several very low bridges over the navigable part of the river 
wich seriously hinder certain types of craft at high tide, at the 
time when the depth of water is sufficient for satisfactory navi- 
gaon of the stream. As in the case of the Roads, no charge is 

¢ for use of the River, and the only administrative respon- 

Sil y for it lies in some very general powers of the Master 

dant. 


«k Ayer Basin 
lis is a shallow lighter basin situated in the Inner Roads 





opposite the detached mole. It possesses two piers, at North and 
South, with the entrance to the Basin between them, and the sea 
side of these piers provide occasional berthing for small coasters 
and lighters. Part of the land area on the South Pier is occupied 
by the R.M.N.V.R., and part by the Fisheries Department, and 
there are godowns on each pier leased to firms as permanent 
stores. The Basin is used partly as a haven for lighters, and 
partly for the normal lighter-trade of the Roads. It is owned by 
the Government, but has for many years been managed by the 
Harbour Board, who levy a charge on cargo handled through the 
Basin, of which they retain a small part towards the cost of 
administration. 


Administration of Labour 


The organisation of labour falls into two categories. ill 
stevedoring and wharf labour is provided by the Board, who are 
also entirely responsible for negotiations about hours of work, 
conditions of employment, wages and so on. They have, in 
addition to the normal responsibilities of employer towards 
worker, instituted a very comprehensive scheme of social ser- 
vices, including high quality free housing for a large proportion 
of their workers (with allowances for the remainder) and free 
meals. The working day is consistent throughout the Board's 
premises, being from 7 a.m. to 5 p.m. with a meal break of two 
hours. A further period of four hours is normally worked from 
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7 p.m. to 11 p.m. and paid for as overtime. Workers are paid 
on a flat-rate basis, and overtime is an important element in their 
wages. A bonus scheme is in operation for cargo handling over 
9 tons per gang hour; it is, however, based on speed of working 
on all ships throughout Harbour Board’s premises, and not on 
the working of a particular ship. 

In the Roads, a much less rigid system of labour is in opera- 
tion. Stevedoring is arranged with individual stevedores who 
employ the labour themselves and usually pay the workers on 
a tonnage basis. Hours of work are much more flexible, and it 
is possible, when required, to have ships worked throughout the 
night. Unconventional methods of discharging cargo—for 
example, by consignees themse!lves—are sometimes employed 
and the “ family business’ nature of so much of the operations 
here obviously lead to greater flexibility. There is no organised 











Singapore dockyard and old dry dock, with the main harbour in 
background. 
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system of social services for labour in the Roads of the d 


r 
by the Harbour Board. as 
Dockyard and Ship Repair Facilities 

The Singapore Harbour Board, although many of its { ions 
are akin to those of Port Authorities throughout the wold, jg 
peculiar in that it has a major ship repair undertaking |; par 
of its organisation, as well as dry docking facilities. The «der. 
taking consists of two small docks at the east end of Kepp:! Har. @ 
bour, and four further docks, including the New Queen’s Dock | 
(completed in 1956) at the west end. The ship-repair ory jnisa. 
tion has been increasing in importance since the war. S is 
largely the result of the growth of tanker tonnage which can 


conveniently be dry docked in Singapore, even if not calli: 
for purposes of trade. 


The Port Area and the Master Attendant’s Powers 


The only authority with fairly wide responsibilities for the 
Port as a whole is the Master Attendant, a statutory authority 
with powers under the Merchant Shipping Ordinance and the 
Ports Ordinance. He is the Port Officer, and has jurisdiction 
over all Colony Waters, except those within three hundred feet 
of the Harbour Board’s wharves and those of the Naval base. 

Briefly, the Master Attendant’s duties fall into two main cate. 
gories. First, there are statutory responsibilities of a Mariie 
nature, under which he is Shipping Master, Receiver of Wrecks, 
Registrar of British Ships, and Registrar of the Seamen’s Bureau; 
he is also President of the Pilot Board, Chairman of the Light 
Dues Board and head of a number of boards and institutes for 
seamen’s welfare. Second, as Port Officer he is responsible for 
many port tasks, such as arrival of vessels, collection of light 
dues, issue of port clearances, loading and discharge of dan- 
gerous goods, regulating of movements of ships (except at Har- 
bour Board wharves) and removing of obstructions from the 
fairways. Care oi lighthouses, buoys and beacons, and also of 
the signal stations, falls to the Master Attendant, together with 
a number of other lesser tasks. In conjunction with the Master 
Attendant, the Marine Section of the Public Works Department 
are responsible for such tasks as maintenance of lighthouse 
buildings and for dredging of the Roads and River. 


Proposals for the Future 

Summarising their views about the general responsibility for 
the administration of the Port, the Committee state “ it will be 
seen that there is a lack of cohesion and unity in the many facili- 
ties which the Port offers in its services to shipping and trade. 
Singapore is rightly ranked as one of the 





Aerial view of Singapore Docks. 





major ports of the world, and yet it has 
reached this stage without the central and 
united administration which we consider to 
be desirable and necessary. The effect of 
divided authority (where authority exists 
at all) has been that co-ordination and con- 
trol have not been exercised. The result 
of this, we feel, is to provide no proper 
policy or administration for the Port as a 
whole, and no policy for its development or 
for its overall finances. 

“We have tried in our Report to suggest 
ways of achieving greater unity. Although 
we have examined separately, and in detail 
the very different problems of the two 
major shipping areas of the Port—the Har- 
bour Board wharves and the Roads — we 
have had very much in mind the fact that 
the Port must be looked at as a whole, as 
a unit in which two kinds of trade exist to- 
gether, and are necessarily complementary 
to each other.” 

Putting forward their proposals concern- 
ing the future efficient working of the Port, 
the Committee state that “two conditions 
are essential to the prosperity of the Port 
in the forseeable future, and we cannot 
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stress them too strongly. The first of these is that the Port 
should be essentially a commercial enterprise, directed and 
operated on business lines. Experience elsewhere has clearly 
shown the futility of attempting to run a port as a Government 
department. We feel that the Port should be free of Government 
control over both its day-to-day activities and its long-term pro- 
gress, development and finance. Moreover, its constitution and 
regulation should be such that it can operate smoothly and effici- 
ently as a well-ordered and completely independent public service. 
In such circumstances, there should be no risk of its becoming a 
factor in political life, where its key offices might become the re- 
wards of the party in power, and its functions and long-term 

licy disrupted by the policy changes of successive Governments. 

“The second condition, on which the Port’s commercial pros- 

erity depends, is that its running should be brought into line 
with established international! practice, and operated in a way 
which is generally accepted as conducive to efficiency, expedi- 
tion and economy. 

“We have therefore come to the conclusion that the present 
organisation of the Port must be radically revised to meet new 
political and economic circumstances. The proposals which 
follow will, we believe, meet this need. 


The Port Authority 

“We propose that a single Authority, to be known as the 
Singapore Port Authority, should be set up to administer the 
Port as a whole. This Authority would continue to exercise 
many of the functions of the present Harbour Board, and would 
in addition, take over certain duties at present carried out by 
the Master Attendant. In combining these functions over the 
whole of the Port, it would acquire a more comprehensive res- 
ponsibility for general port matters than the two existing bodies 
possess. On the other hand, it would lose—or partly lose—cer- 
tain functions which we consider inappropriate to it. 

“The Authority would have jurisdiction over the whole of the 
Port area, as defined in the Singapore Port Limits Declaration, 
1956. It would therefore be responsible for the waters of, and 
vessels in, the present Harbour area, the Roads, the Rivers and 
the Telok Ayer Basin. It would also take over all the berths, 
wharves and premises of the present Harbour Board, and con- 
tinue to provide general services to ships using them. 

“We consider it important to emphasise, however, that it is 
not intended that there should be any interference with the trad- 
ing functions of ships and lighters using the Roads and the 
Rivers or the Telok Ayer Basin. This trade, however irrational 
and untidy it may appear, works well; it has grown up over a 
great many years, and contributes greatly to the livelihood of 
the Port and of the Island. Similarly, we 


Lighterage Association—l member 

“In order to keep the Authority as independent as possible, 
to free it of possible political influence, and to ensure that its 
members are persons with a real and live interest both in the 
general trade of the Port and in the working of the Authority, 
we propose that members should be appointed by the bodies re- 
ferred to above. In the case of a member being absent on long 
leave, his place could be filled by a substitute appointed by the 
same body. 

“The Singapore Harbour Board has always been served (and 














Singapore River: food crates being loaded into sampans for trans- 
fer to coastal vessels. The tower of Victoria Hall and the building 
of the Government Secretariat in background. 





do not consider that there should be any 
interference with the Oil Companies’ instal- 
lations, whether those which are on the 
main island, or those within the Port Area 
on Pulau Bukom or Pulau Sebarok.” 
The Committee also recommend that the 
Authority should take over all the present 
duties of the Master Attendant which are 
concerned with the regulation of shipping 
in the Port and should also be responsible 
for navigation, salvage and firefighting, con- 
servancy, pilotage and the police force. 
It is proposed that the composition of the 
\uthority should be as follows:— 
Government—3 members (one of whom 
must be a representative of organised 
labour nominated by the Minister for 
Labour and Welfare) 

City Council—l member 

Shipowners—6 members (2 from the 
Chinese Shipping Association and 4 
from the Singapore Shipowners’ Asso- 
ciation) 

Chambers of Commerce—4 members (1 
each from the Chinese, Indian, Malay 
and Singapore Chambers) 








Genera! view of Singapore Docks from the Harbour Master’s office. 
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continues to be served) by a Chairman who combines the office 
with that of General Manager. The Assistant General Manager 
has also been a member of the Board. The appointment to the 
dual post of Chairman and General Manager has been made by 
the Governor. We feel that the existence of this dual post has 
led to some confusion between policy-making and administra- 
tion. It is fairly general commercial practice to have the offices 
of Chairman and Chief Executive quite separate, above all in an 
organisation of this kind. There are many advantages to be 
gained from this, not least of them being the fact that the Chief 
Executive, whilst very fully responsible for the day-to-day work- 
ing of his organisation, is ultimately responsible to his Chair- 
man and to his Board. 

“We see every advantage in altering the present arrange- 
ment, and recommend that the Port Authority should elect their 
own Chairman from among their members. The Authority 
would then appoint the Chief Executive Officer, and would in- 
deed be responsible for the appointment and terms of service of 
all the senior officers of the Authority. 


The Future of the Singapore Harbour Board’s Dockyard 


“There is a sound case for parting the drydock and ship re- 
pair undertaking from the Harbour Board. It seems to us that 
the undertaking as a whole has now become too important and 
too large a part of the Board’s organisation. It tends to over- 
shadow to some extent the primary functions of the Harbour 
Board, and it might well continue to do so if it were to come 
under the new Port Authority. There are also problems of 
management when a major undertaking of this kind is associated 
too closely with a parent body exercising other functions. 

“The success and prosperity of the engineering undertaking 
are derived from the shipping industry, and at the present time 
the undertaking makes a substantial contribution to the revenue 
of the Port as a whole. In effect, its profits go a long way 
towards keeping the rates and charges of the Harbour Board 
for all its services at their present level. This also helps the 
Board to finance extensions and improvements to their premises 
and services out of current revenue. For these reasons we think 
that the revenue from the undertaking should not be lost to the 
Authority. We therefore propose that a new Company should 
be formed as a wholly-owned subsidiary of the new Port Autho- 
rity.” 

Dock Labour and Cargo Handling 


The Committee consider that, in general, the criticisms made 
both of the organisation of labour and of the Board’s interpre- 
tation of its liability as bailee for cargo are justified and that a 
completely new system of organising dock labour, introduced 
at the same time as a new definition of the demarcation between 
ship’s and Board’s responsibility for cargo, is therefore necessary 
to achieve more efficient working of the Port. Accordingly, they 
recommend that a Dock Labour Corporation be set up, divorced 
from the Port Authority as far as the day-to-day working of the 
Corporation is concerned, but ultimately responsible to the 
Authority. The Authority would appoint a Chairman from 
among its own members, and would also appoint the members 
of the Corporation, though not necessarily, or even desirably, 
from among the members of the Authority. It is suggested that 
the Corporation might consist of four members in addition to the 
Chairman. 

“The setting up of the Corporation is complementary to, and 
rendered necessary by, the proposals described in detail below, 
by which wharf labour would continue to be employed by the 
Port Authority (as successor to the Harbour Board), and ship 
labour would be employed by licensed stevedores. In general, all 
dock labour would be registered by the Labour Corporation, 
apart from temporary unregistered labour which might have to 
be brought in to meet special needs. All registered labour 
would be allocated by the Labour Corporation in one of three 
ways. First of all, there would be permanent men employed 
by licensed employers (either the Port Authority or stevedores); 
as long as their contract with an employer lasted, their day-to- 
day work would be no concern of the Corporation, and they 
would be paid by their employer. Secondly, there would be 
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gangs under serangs or mandores, and known as tached 


gangs,’ who would be allocated to an employer who rinatey 
them; they would be allocated to other employers onl; 5n days 
when their regular employer did not require thei: ervices 
Finally, there would be the rest of the labour force, { ‘ daily 
workers’ who would be allocated, normally in gan under 
— or mandores, to any licensed employer who needgj | 
them.” 

Payment of all workers other than permanent men \ Ould be i 
the responsibility of the Dock Labour Corporation, wh . 








Singapore dockside scene. 


recover it from the employer. All daily workers available for 


work would be entitled, if no work could be found for them, to | 


an “availability” allowance, fixed at a level which would not 
constitute a disincentive to work. Attached gangs would re- 
prin guarantee of a certain number of days work or pay each 
month. 

The Corporation would also take over all the welfare services 
at present provided by the Harbour Board. Medical services, 
feeding arrangements as agreed by the Joint Council, and per- 
sonnel services would be available to all registered workers, 
whether permanent or not. The Corporation would also con- 
trol, as far as non-permanent workers are concerned, such 
matters as leave, discipline, and gratuities or allowances for 
sickness, injury, retirement or death. 

The Corporation would be financially self-supporting, obtain- 
ing its revenue from levies on employers in respect of the 
earnings of men allocated to them. 

The existence of the Dock Labour Corporation would not do 
away with the need for a Joint Council responsible for the nego- 
tiation of agreements and the settlement of differences. It is 
proposed that the Harbour Joint Council should consist of not 
less than eight and not more than ten members, one-half 
appointed by the Licensed Employers and one-half appointed by 
the Trade Union or Unions representing dock workers. 


Stevedore Labour 


The Committee concluded that, in order to bring local prac- 
tice into line with the provisions of the Carriage of Goods by 
Sea Act, and to enable ships to fulfil their obligations under the 
Bills of Lading for cargo, stevedore labour ought not to be pro- 
vided by the Port Authority. On the other hand, it might lead 
to considerable confusion if ships had a completely free hand 
to employ any labour. They therefore propose that the ship- 
owner should appoint his stevedore from among employers 
licensed by the Port Authority. Thereafter. requisitions for 
labour would be made by the employer to the Corporation. It 
would not be necessary or desirable to licence more than five 
or six stevedores. 
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Responsibilities oi the Port Authority 


The Committee recommend that the Port Authority should 
accept full responsibility as bailee for all discharged cargo once 
it 1s over the ship’s side (and for cargo being loaded until it has 
been taken off the quay), except, of course, where cargo is de- 
jivered direct from or to the owner's transport at the ship’s side. 
“Since in these circumstances, the Authority will clearly wish 
to have an effective tally of goods taken over by them, we sug- 
gest that tallying should be carried out by clerks whose compe- 
tence and integrity have been vouched for by the Port Authority 
and the shipowners. Men so approved should be admitted by 
the Corporation to a special Register of Tally Clerks. They 
would be allocated by the Corporation to tallying duties at the 
wharves, and should not be required to undertake labouring 
work. 

“Such a system would avoid the expense, uncertainty and de- 
lay of double tallying when landing or shipping cargo, and it 
would be a simple matter for the Port Authority and the ship- 
owners to make arrangements for the control of the clerks so 
employed, for the submission of their earnings to the Corpora- 
tion, and for the division of costs between the parties. To 
overcome the problem of ‘no man’s land,’ we suggest that the 
tally should be taken at the ship’s side.” 


Improvements in Efficiency 


The commission suggest three “relatively simple” measures 
which would pay rapid dividends in improved efficiency; better 
supervision of labour; changes in hours of work; and an effective 
system of incentives. To provide for better supervision it pro- 
poses the raising of the status of foremen and equivalent grades, 
perhaps by placing them among the monthly paid staff. 

Although work normaliy extends from 7 a.m. to 11 p.m. there 
are two two-hour breaks for dinner and tea. This, coupled with 
poor time keeping, limits the effective working day to about 11 
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Yale Fork-lift Truck handling lengths of steel sheeting. 


hours. The present arrangements also involve consistent over- 
time. The commission consider that it is wrong from the work- 
man’s point of view that he should find it necessary to work 
regular overtime to earn a living wage. From the point of view 
of port efficiency, it is clear that persistent overtime at hourly 
rates of pay tends to reduce the average output. 

‘he commission suggest two regular shifts should be intro- 
lu ved. The first shift should be from 7 a.m. to 3 p.m., with a 
meal break from 11 a.m. ta 11.45 a.m. and the second shift from 
°-50 p.m. to 11.30 p.m. with a meal break from 7.30 p.m. to 8.15 
©. The joint council should also settle the terms and condi- 
10.8 for working the night shift, from 11.30 to 7 a.m. at over- 
‘ms rates to meet exceptional conditions. 
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As regards incentives, the commission think the present ton- 
nage bonus scheme, based on a deplorably low average output of 
nine tons per gang hour, is unsatisfactory, particularly in the light 
of the modern wharf layout, the mechanical aids available and 
the size of the gangs. With the introduction of shift work and 
the payment of availability money, the new joint council should 
introduce a scheme of payment by results designed to produce 
a real work incentive. 


Development and Finance 


There is a continuing programme of relatively important de- 
velopments going on at all times in the Harbour Board. The only 
major development proposed, however, is for the construction, 
as the first part of a scheme for providing additional facilities for 
ocean going ships, of three new berths to be built in the Eastern 
Lagoon area. In order to relieve congestion elsewhere on the 
present wharves, it is very desirable that this project should go 
ahead as quickly as possible. 

The Singapore River 

“ Although the new Port Authority is to be the Conservancy 
Authority for the whole Port including the River, we consider 
that it would be wrong to place on it responsibility for the initial 
rehabilitation of the River. This is because we feel that the pre- 
sent state of the River, the result of neglect and lack of direction 
in the past, is largely a public responsibility. 

“ At present the facilities closely associated with the trade in 
the River are public quays fronted by roads, which are owned by 
the Government; private quays owned by individuals; and the 
road bridges over the River, which are the responsibility of the 
City Council. Insofar as the major dredging project to give an 
adequate depth of water is concerned, this should be the respon- 
sibility of the Government. The rehabilitation of public quays 
would similarly fall to them. The private quays should be the 
responsibility of their owners. When in order to improve the 
headroom it becomes necessary to raise a bridge, this should be 
the responsibility of the City Council. 

“General jurisdiction over the conservancy of the River 
should be given to the Authority as soon as it is set up, but we 
think it reasonable that they should have no financial responsi- 
bility for conservancy of the River until it has been rehabilitated. 


Telok Ayer Basin 


“The present situation by which this Basin is owned by 
Government but managed by the Harbour Board is unsatis- 
factory. The Basin serves two main purposes. It is both a 
haven for lighters and other small craft, and a place for lighters 
to load and discharge. As far as movement of cargo is con- 
cerned, however, we do not believe that full use is being made 
of the Basin at the present time. If at all possible an alternative 
site, and perhaps one more suitable, should be found for the 
R.M.N.V.R. Consideration should be given to returning the 
godowns at present used as stores to what we consider to be 
their proper use as transit sheds. 

“ Dredging of the Basin and in front of the sea walls would be 
a normal part of the conservancy work of the Port Authority. 
We have had representations that an increased depth of water 
should be provided in both these places, and we recommend 
that, if practicable, this should be done, as an improved facility 
for coaster traffic. 

“Tt will be necessary for the Port Authority to consider the 
form of its management of the Basin and the traffic using it. At 
present owners of craft using the Basin are not regulated in any 
way and this leads to confusion and congestion which could be 
avoided by a relatively small dock office with controlling staff. 
In view of the difficulties in providing lighter discharge and load- 
ing facilities at the present Board’s quays, we would welcome 
any efforts by the new Authority to take a greater interest in 
lighter traffic, and to provide facilities. 


Finance 

It is proposed that the new Port Authority should be entirely 
self-financing. It should be one of their first tasks to look at 
the proposed expenditure and likely revenues, and to decide 
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whether any additional revenue is needed and how it is to be 
raised. The Committee have examined, with the assistance of 
a well-known firm of Chartered Accountants, the finances of the 
Harbour Board, and are convinced that a very large part if not 
all of the development could be financed from their assets. In 
particular, the building of three new berths is well within their 
resources. 

“In the immediate future the only new revenue which will 
have to be found is for the conservancy tasks and certain duties 
at present carried out by the Master Attendant which we pro- 
pose the Port Authority should undertake. The revenue from 
the licensing of small craft, and from the payment of light dues 
will, we believe, go some considerable way towards meeting this 
commitment. If it should prove necessary to raise additional re- 
venue for these purposes we suggest that the extra charge should 
be borne by all shipping using the Port. In presenting the 
Accounts to the public, expenditure upon and revenue from these 
services should appear under a separate Head of Account. This 
establishes the principle that charges should be levied only where 
services are rendered.” 





Effects of Storm Surge in Estuaries 


Abstract from Annual Report of the Liverpool 
Observatory and Tidal Institute 


In the 1957 report of the Liverpool Observatory and Tidal 
Institute, it is stated that it has not been possible to devote so 
much time as last year to research in the subject of storm surge, 
although two progress reports were made during the year to the 
Advisory Committee for Oceanographical and Meteorological 
Research, Ministry of Agriculture, Fisheries and Food. 

In June Professor A. Proudman published a paper on “ Oscil- 
lations of tide and surge in an estuary of finite length.” This 
paper concerns a narrow basin of uriform cross-section, open to 
the sea at one end and closed at the other. A long wave of pre- 
scribed general form is supposed to enter from the sea and to 
represent the combination of tide and surge as generated in the 
sea. The solution of the linear terms of the equations of con- 
tinuity and motion gives the reflection of this wave at the head 
of the estuary. The paper gives the next approximation when 
the non-linear terms are retained, the second-order motion being 
made determinate by the conditions that, at the mouth, it 
reduces te a progression towards the sea. The chief results 
relate to the surface elevation at the head of the estuary. When 
the first-order elevation there increases steadily to a maximum, 
the effect of the “shallow water terms” is to make high water 
higher and earlier, while the effect of the “ frictional term” is to 
make high water lower and later. For a short estuary, the inter- 
action of the tide on a surge, due to a given sequence of meteoro- 
logical conditions over the sea, is to make it higher when its 
maximum occurs at the time of tidal high water than when its 
maximum occurs at the time of tidal low water. This is directly 
opposite to the corresponding result when the estuary is of 
infinite length. 

Professor Proudman’s work stresses the difficulty in prescrib- 
ing a surge at the mouth of an estuary, and confirms the results 
obtained by Dr. A. T. Doodson, Director of the Observatory, in 
his paper described last year*, that for a closed estuary the 
apparent surge at the mouth is affected to a marked degree by 
the reflection of the surge from the sea as it reaches the closed 
end of the estuary. 

The above conclusions indicate that the length of an estuary 
is important as regards the apparent surge at the estuary. This 
result, which, of course, has been known qualitatively for a long 
time, shows the need for assessing the effects if an estuary is 
shortened, in effect, by a barrier, whether permanent or tempo- 
rary. The Director has thought it well to raise this matter in 
the consideration of the effects of a barrier in the Thames, if one 
were inserted to keep approaching surges away from London. It 





*See “The Dock and Harbour Authority,” February, 1957. 
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has hitherto been considered that at the wide end of ti, «stuay 
the surge may be considered to be unaffected by the es 


there is now reason to doubt the validity of this assump<‘on. The 
Director has been consulted by the two firms who are sider. 
ing the design of a surge barrier for the Thames. and t!: effects 
of the barrier on elevations seaward. There have beer »vestj. 
gations by means of a model of the Thames, and these 1 .y need 
re-considering as to the assumptions made at the entra: -e 

In the North Sea area Mr. Rossiter has produced a me ‘od of 
forecasting storm-surge effects at King’s Lynn, in the iorm of 
time and height corrections to the observed values of sure ply § 


tide at Tynemouth, the corrections being functions o! 
observed winds. 


The important though complex subject of interaction between i 
tide and surge has received further attention, with particular re. 09 


ference to Southend. A Statistical investigation of 10 vears 
records has shown that the peakiness of surges at Southend is 
very largely bound up with the existence of damped oscillations 


of 8/9 hours period, generally commencing with southerly winds, 
and bearing a phase relationship to the tide such as to give 
rise to the phenomenon that surge peaks and troughs are greatest © 
At this state of 
tide surges are increased by 25 per cent. over those at any other 7 
This is a local effect not apparent at Lowestoft nor, it 


half-way between ‘ow water and high water. 


state. 
would seem, on the Netherlands coast. 


Surges at Newhaven on the South Coast have also been in- LE - 
vestigated, and the results show that such disturbances ar 7 
primarily caused by the transmission through the straits of Dover 7 


of disturbances in the North Sea, travelling as free progressive 
waves and diminished by friction. In particular, the time of 
travel from Lowestoft to Newhaven is 4 hcurs and the reduction 


in amplitude is 50 per cent. Moreover, there is every indication 7 
that the type of secondary depression Mr. Lennon has shown to @ 
be responsible for many of the mest important surges at Avon- 7 
mouth can also produce minor surges at Newhaven, though no 7 


evidence was found that strong winds inside the English Channel 
could produce large disturbances on the South Coast. 


French coast by the earth’s rotation, and hence that the Nether- 
lands may be affected by those secondary depressions so 
important on our West Coast. ‘ 

Mr. Lennon continued his investigations of storm-surges on 
the West Coast of England and Wales, principally for Avon- 
mouth, Milford Haven and Liverpool. Last year reference was 
made to the importance of secondary depressions and their rate 
of travel. In response to a request for a provisional forecasting 
system whereby potentially dangerous situations could be recog: 
nised, Mr. Lennon has analysed isobaric developments at the 
time of past major surges along this coast and has been able to 
synthesise the characteristics of the responsible depressions. He 
has found that the approach zones of dangerous depressions can 
be closely defined for each coastal region and also that if a surge 
of 5-ft. or more is to be expected, then the secondary must con- 
form within close limits to a model system which has a radius 
of 150/200 miles, a depth of 50 mbs., is associated with a baro- 
metric gradient of 30 mbs. in a distance of 250 nautical miles to 
the right of its path, and which approaches the coast at a speed 
of 40 knots. 

The importance of this phenomenon has been emphasised 
quite recently when, on October 17th, 1957, one such depression 
was responsible for a surge over 6-ft. in height in the Bristol 
Channel and yet wind speeds in this area did not exceed 34 knots 
during the period. 


Meat Loaders for Port of Bluff 


As part of the expansion scheme scheduled for completion in 
February 1960, the Bluff Harbour Board is to instal five all- 
weather mechanical meat loaders, claimed to be capable of load- 
ing at twice the normal New Zealand rate. The new loaders are 
to be installed at a special berth, and will be able to deliver 
meat directly into the holds of refrigerated ships in any weather. 
They have been designed by Mr. D. E. S. Mason, chief engineer 
to the Board, who conceived the idea after seeing banana con- 
veyor systems working in Central America and in the Port of 
London. 
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therefore be assumed that any large disturbance generated in or 2 
to the west of the Channel must be largely concentrated on the | 
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Marine Surveying at the Port of Newcastle 





Technique Adopted by the Tyne Improvement Commission 





By D. McCLEAN, Soundings Surveyor 


Introduction 
HE possibility of employing echo-sounding apparatus in 
| the River Tyne, Docks and Harbour Entrance has been 
examined at various times since 1933, but until recently 
it was thought that its use would be very limited in a 
narrow waterway which carried heavy river traffic. 

However, encouraged by the experience of other port autho- 
tities, particularly that of the Dublin Port and Docks Board 
(described by W. F. Staveley in the July, 1952, issue of this 
Journal) the matter was examined afresh and it was found that a 
saving in favour ot echo sounding of nearly £900 per annum over 
hand sounding costs would be realised. 

The outcome has been that virtually all soundings in the tidal 
reaches and docks are now taken by echo sounder with satis- 
factory results, the success being largely due to the adoption of 
the sub-tense survey system, and the following notes regarding 
this feature may be of interest to other users of echo sounding 
apparatus. 


A Critical Examination of Sub-Tense Board Technique 


In this appreciation of the value of the sub-tense board in 
conjunction with echo-sounding, it is assumed that the methods 
of precision echo sounding and the subsequent plotting methods 
necessary to complete a survey are sufficiently well known to 
require no further comment. The tacheometric principle involved 
in the use of the sub-tense board is also one requiring no ex- 
planation. (Lt.-Cdr. A. D. Margrett’s article in the June, 1953, 


issue of this Journal describes the use of the sub-tense board 
This paper 


over distances up to 400-ft. off the shore mark.) 


explores the errors involved in the use of the sub-tense board 
over longer distances. 

Examination of the criteria for accurate sub-tense board sound- 
ings survey requires definition on the following points, viz.: 


(a) The types of water area suitable to sub-tense work. 
(b) The sub-tense board—size and design. 

(c) Theoretical errors and considerations. 

(d) The launch, design and equipment. 


The Water Area 


The River Tyne is particularly suited to the sub-tense survey 
system, as the congested nature of quays, mooring tiers, etc., 
make the selection of suitable fix points impossible for double- 
angle station pointer work. This method is used only in the 
harbour approaches and in a few isolated parts of the river. 

Even where double-angle fixing is possible it is sometimes 
necessary to supplement it with additional sub-tense observa- 
tions. This is illustrated in Fig. 1, where the double-angle sound- 
ing survey is confined to the channel and the work completed 
by inshore lines of soundings, using a sub-tense board. Sound- 
ings runs should, of course, be taken as nearly at right angles 
as possible to the contours, especially when sounding dredged 
channels with steep contours, in order to eliminate the posi- 
tional errors that would result from a flat-angle approach. This 
point is illustrated in Fig. 2, which shows the echo record of 
two runs on the same section line. In the first, the launch tra- 
velled from north to south; in the second, the section line is 
split at the centre and two runs are made, one north and the 
other south, with an overlap at the centre. Considerable diffe- 
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Fig. 1. 
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off Northumberland Dock. 
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Fig. 2. Echo Record. Two runs on identical section. 


rences in the soundings are apparent on the north side, the 
depth being shallower on the first run. This difference was due 
to the launch running parallel to the contours as it sheered off 
the north side in its initial 100-ft. run on the transit. In order to 
ensure the requisite degree of accuracy on a narrow waterway, 
runs should be made from the centre to each side with an over- 
lap at the centre for comparison. In addition, hand soundings 
may be necessary immediately alongside quays or walls where 
side echo might affect the accuracy of echo soundings. 


Range and Form of Sub-Tense Board 


The Tyne varies in width from 900 to 1,400-ft. in the lower 
reaches, and from 450 to 900-ft. at Newcastle and in the upper 
reaches. It therefore seemed desirable to have a sub-tense board 
giving accurate control over distances of up to about 800-ft., 
thus allowing for a duplicated portion at the centre of the river. 
Theoretically, the vertical angle subtended by the board should 
not be less than 3° since the tangential values of angles below 
3° change rapidly, and the margin for error becomes very low. 
This condition, however, cannot be satisfied since the board 
would have to be 41-ft. long for sights at 800-ft., which would 
make it impossible to handle. 

In practice, it has been found that the largest sub-tense board 
that can be handled and carried along the river banks with rea- 
sonable facility by one or two men is about 16-ft. long. The one 
finally adopted on the Tyne is constructed of Duralumin for 
lightness, and hinged at the centre to fold to 8-ft. (Fig. 3). The 
Board has an angular value of 1°00’ for a maximum sounding 
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Fig. 3. 


distance of 880-ft., fixing every 80-ft. The angle 1° is set on the © 
sextant and positions fixed at 880-ft., 800-ft. and 720-ft. The 7 
sextant angle is then changed to 1°20’ and positions fixed at | 
660, 600, 540 and 480-ft. The angle is finally changed to 2°00 § 
and positions fixed at 40-ft. intervals to the shoreline. The | 
sounding record so marked can, if necessary, be interpolated for 
plotting intermediate soundings on large scale plans. 

In spite of its relatively light weight (23 lbs.) the Duralumin 
board proved difficult to handle in winds above a gentle breez = 
(Beaufort Scale 3), and to minimise this, 4-in. holes were bored 
evenly around the figures and fix lines. This enabled the board 
to be kept still in a moderate breeze, but introduced a new 
problem since, with a quartering sun behind the board, the sun- 
light tended to filter through the holes and make observations 
difficult. In such conditions it is sometimes advantageous to 
use the board horizontally instead of vertically, provided it is 
held in the same horizontal plane as the observer’s eye, with the 
zero point in the transit line. 

The best colour for the board was found to be deep yellow, 
with the figures and fix marks in black or red. A painted sur- 
face is not ideal, since the essential non-reflecting matt surface 
is difficult to keep clean. Plastic sheeting may be the answer, 
though it is apt to be brittle. Fluorescent paint has been re- 
commended as making the marks stand out clearly under con- 
ditions of poor visibility—an important point when considering 
the industrial haze pervading most inland waterways. 


Metal Sub-tense Board. 
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Theoretical Errors and Considerations 


The use of the sub-tense board over distances of 880-ft. raises 
the question of the accuracy of the positional fixes. It is con- 
ceded that, at this distance, the definition of the true and : 
reflected images of the fix lines at coincidence is poor, Ih © 
order to assist at the extreme fix, the top and bottom fix lines 
on the board are extended by 2-ft. wooden pieces slotted into 
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Fig. 3a. Photograph of Metal Sub-tense Board. 


the board and painted yellow for clearness. In a test on a land 
base line, the angle 1°00’ was set on the sextant, and an 880-ft. 
distance estimated on the coincidence of the fix bars. This com- 
puted distance was then measured and found to be 873-ft. A 
reasonable margin of accuracy afloat would be +20-ft., and at 
this distance the soundings involved would be in mid-channel 
where differences in level rarely, if ever, occur. The question of 
lateral error on transit is dealt with later under launch design 
and equipment. 

However, the method of overlapping the two halves of the 
section gives a good comparison of the central portion of the 
river, and although the central fixes may be positionally suspect, 
a plot taking the shoal soundings of the duplicated part of the 
section will nullify any positional error in the fixes. If any great 
variation or high spot should be recorded, a further search and 
identification can be made. Fig. 4 shows a typical section with 
the depths on each rur tabulated at their point of coincidence. 


Refractive Error 


This is referred to by Ltd. Cdr. A. D. Margrett in his article 
previously mentioned, and termed parallax. In his article, Lt. Cdr. 
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Fig. 4. Echo Record. Depths tabulated to show “ Overlap.” 


tense work. The table in Fig. 3 shows the calibration on the 
metal sub-tense board. 
Sounding Errors 

The error induced by sounding at an angle to the contours was 
mentioned in the article by Lt. Cdr. Margrett, and the only 





TABLE 1 

Fix distance/feet 20 40 80 120 160 200 240 280 320 360 400 
Subtended angle observed at fix A 1°3174 =1°47’2 «=1°56’0 3=1°58"2 = 1°59%2 = =2°0"0 S—-2°00’2)S—-2°00"6 )3=2°01"4 =2°01"8 =2°02'-4 

distance : a _—- “e B 1°28"°4 1°46°0 1°54°0 1°57°0 1°58°0 1°584 1°586 1°58"8 1°59%0 1°59%2 1°59%4 
Observed distance equal to 2° A 15’33 35:8 783 118’:8 159°5 2000  240’2 281’-0 322’5 3640 406-0 

setting se niet cat B 14’-8 35°33 76'-0 117’-2 157’:2 197-4 287’-0 277'-0 317’:5 358-0 398'-5 

Where “ A *’=Sextant adjusted to 200’ 0”. 
» “B”’=Sextant adjusted to INFINITY. 





Margrett advises the setting of the sextant to a mean distance 
of 200-ft. This, however, does not really solve the problem. The 
greatest refractive error occurs near the sub-tense board where, 
ior example, in sounding at quays or on dredged slopes, the 
greatest precision is required. A comparison of the effect of 
iractive error with the sextant set at infinity (as normally) and 
1d usted to 200-it., for a 2°00’ angle over a distance of 400-ft., is 
given in Table 1. 
‘his table illustrates the ineffectiveness of adjusting the sex- 
‘ to a mean distance. The method adopted on the Tyne is 
ncorporate the error in the calibration of the sub-tense board 
king. Since the observed error is a combination of sextant, 
cal and personal errors, and cannot be resolved mathemati- 
y, It ls necessary to calibrate the board by actual test on an 
irately-measured land base line. In this case the sextant can 
<ept adjusted to infinity, this being an advantage where the 
veyor might be alternating between double-angle and sub- 


tC) 


answer, where very steep slopes are concerned, is to sound at 
slack water with little wind to affect the launch’s course. Even 
in these conditions when the launch is steered at right angles to 
the slope there will be a small error in the recorded depths due 
to the polar spread of the echo beam, the effect of which is a 
positional transference of the slope towards the dredged area. 
On a steep slope of, say, | in 2, with a polar beam spread of 
15°, the error in a sounding would vary proportionately to the 
depth of water under the oscillators. Thus at 30-ft. depth the 
error would be as much as 2-ft. short in the sounded depth. 
From a navigational point of view, this error is on the safe side, 
and would have little significance, but when it is referred to 
work completed by a dredger in a quantitative or final inspec- 
tion survey on large scale plans, it can lead to misunderstanding 
and some lack of confidence in echo-sounding, especially by 
Dredging Masters and Superintendents, and some degree of tole- 
rance must therefore be allowed when assessing dredging work 
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on edge slopes. If echo sounding produces a negative error in 
certain circumstances, all hydiographers will agree that hand- 
lead sounding over the same ground will show deeper than actual 
depths, which is much less preferable. 

Another source of error is liquid mud or soft silt causing a 
murky effect on the depth line of the echo record, as shown in 
Fig. 2. This effect can be partially eliminated by careful adjust- 
ment of the decay and voltage controls, with the signal strength 











Fig. 5. Survey Launch “ Lynceus.” 





Fig. 6. 


View of Recorder Unit. 


cut to a minimum, but should be used with caution and only for 
after-dredging check soundings. It is important, in this case, 
that the same setting should be used for the pre-dredging sound- 
ings in order to maintain a constant echo beam penetration for 
both surveys, when a quantitative assessment is required. It is 
perhaps incorrect to term this murky echo an error, since it really 
represents a dense liquid silt layer on the bottom through which 
a hand lead would sink and give no indication of its presence. 
When comparing soundings at coal staiths the author has found 
as much as 2-ft. difference between hand and echo sounding due 
to this effect. 


Echo Sounding Launch “ Lynceus ” 
The launch “Lynceus,” as illustrated, is a conventional type 
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cabin launch, designed on the lines suggested by Cdr. M. nil © 
in his book “ Precision Echo Sounding.” Built by Wm. \ the. 0 
head & Sons (1954) Ltd., of Cockenzie, Scotland, it has angi, By 
overall of 28-ft., beam 8-ft. 6-in., and a mean loaded dr> ‘ht 0 aS 
3-ft. It is fitted with a Kitchen rudder for sensitive con: >] ani 
powered by a Perkins P.M.4 diesel engine, giving a n mun Us 
speed of 7.5 knots. Transits can be run over long distan: - wit, 
the minimum of deviation due to the Kitchen rudder co: -o] . pS, 
a sounding speed of about 2 knots. For example, the « taney : 
cun in the double-angle sections shown in Figs. 1 are aboy im It 
1,200-ft., yet despite a spacing of only 24-ft. between froit ani Me on f 
back transit marks, the resultant courses are remarkably : aight (me infes 
Shorter sections naturally produce even better results in tiis res. FO said 
pect. Dem scie 
The sounding equipment is the Kelvin & Hughes M.S. 264 bein 
Survey model, using “ Teledeltos” dry recording paper. Thy ; gret 
recorder unit is fitted on a half bulkhead behind the coxswains (9 cern 
seat, with the power pack disposed of under the chart table. Th 1 TI 
pedestal on which the Surveyor stands to take observation past 
through the sliding hatch in the canopy is directly over the oscil. 99) and 
lators, and the foot marker switch is fitted centrally into th 9) the 
pedestal. ES shor 
Sextants : the 
The chief requirements for sub-tense work are lightness, and; —s 
fairly low-magnification wide-field telescope fitted with a len | pas: 
hood. Two sextants are in use on the Tyne, a K.H. V.E. sextant Se 
weighing 2 lbs. 2 ozs., and fitted with a 2 x 12° object glass, ani 7 jess 
a Cooke sextant fitted with a 4 x 6° lense, which are variously if 
used. To enable surveys to be carried on during light rain when 7 duc 
shore marks are still discernible, both sextants have been fitted 7) fro 
with a transparent plastic shield. An optical square is of grea J) pos 
assistance in centring the launch on a section midstream, or in 99% sou 
checking the accuracy of marked transits. Oe fest 
Possible Improvements 
Unless some form of sonic positional fixing is introduced, no 7) es 


major improvements in technique seem likely. The new M.S. 26 | 
echo sounder could hardly be improved technically as regards 7 


performance, although further limitation of the beam spread 
would be welcome. 


The most likely changes are in boat design. As a stable 


platform for a sounding recorder, a raft-type hull with enclosed a 
conic propeilers might prove to be ideal. This design would give 7% 
the Surveyor less moments of anxiety when working on a falling 7 


tide or in manoeuvring near to a river bank, and its conic pro- 


pellers would probably equal the control given by a Kitchen 7 


rudder. 





Port of Haifa Annual Report for 1957 


In the Annual Report for 1957, published recently by The Port 
of Haifa Authority, it is stated that the turnover of cargo totalled 
2,021,000 tons (excluding oil), showing an increase of 12 per cent. 
on 1956. This is the first occasion that tonnage has exceeded two 
million tons. Export cargoes increased, due mainly to the export 
of 25,000 tons of hard wheat, potash, phosphates, and scrap in 
bulk. The number of passengers passing through the port rose 
by 16 per cent. to 122,000, including 32,000 out-going passengers. 

There was a continued rise in productivity, which increased by 
11% to stand 32% above the 100 norm fixed in 1952. With 
the introduction and greater use of mechanical and semi-mechani- 
cal equipment, the Port's efficiency has increased, whilst work 
accidents were reduced by 10%. 

Extensive improvements have been carried out during the year, 
including the completion of a new warehouse, with a floor space 
of 8,400 sq. metres capable of holding approximately 6,000 tons 
of general cargo. A 25-ton floating crane and six rail cranes with 
a total lifting capacity of 26 tons were installed at Bar Kochba. 
It is announced that work on the extension of the main quay by 
528 metres will be commenced in 1958. It will take approximately 
three years to complete and cost about Israeli £9 million. A 
third tug, of 550 h.p. will be purchased for the port during the 
vear at a cost of 1.£500,000. 
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Food Infestation at Ports 


Need for Improved Standards of Hygiene in 
International Trade 


By W. McAULEY GRACIE, M.B.E., F.R.S.H., M.Inst.T. 


2\ 


(Continued from page 292) 


It is often urged that the absence of knowledge soundly based 
on precise research is a great deterrent to effective control of 
infestation in the world’s trade. In actual fact it cannot be gain- 
said that the spread of infestation is not due to deficiency in 
scientific knowledge, but is chiefly the result of that knowledge 
being inadequately publicised, imperfectly grasped, or most re- 
grettably ignored (due in some measure to disproportionate con- 
cern with the cost of protective action). 

There has been great advance in scientific knowledge over the 
past twenty years, but it must be admitted that in many trades 
and in many parts of the world little has been done to ensure that 
the economic cost of controlling infestation is carried on the 
shoulders of those who have most to gain in enhanced value as 
the reward for their productive efforts. It is unfortunately true 
that so long as there is a market for commodities, uncleared of 
infestation, just so long will there be uncontrolled infestation 
passing along the channels of trade and spreading damage and 
destruction in all directions; adding to the troubles of the care- 
less and making trouble for the careful. 

In comparatively recent years there has been a wide intro- 
duction into commercial transactions of certificates of freedom 
from infestation in merchandise passing in course of transfer of 
possession or storage. This system of certification is one of the 
sound measures latterly adopted to prevent transmission of in- 
festation in the course of trade. 

Undoubtedly the system of certification is worthy of praise 
and can do much to prevent the spread of infestation—providing, 
that is, that the certificates are faithful and justly deserved. In 
those trades where the parties depend upon such certificates their 
possession is of great value and should establish the bona fides 
of the particular trade. Unfortunately there is some evidence 
that attempts are made to obtain possession of what must be 
regarded as spurious certificates which are no sound warranty 
of condition, and whose purpose is to mislead. It would be an 
ill day if disinfestation organisations ever lent themselves to this 
undesirable practice. 

This is not an undue stressing of this point, or of the reliability 
which should rightly attach te these certificates. Cases have 
been known where certificates were sought less out of concern 
for securing and paying for the maximum possible benefits of 
remedial treatment, than for the much less praiseworthy object 
of “trying to gull the client.” Unless fumigation or disinfesta- 
tion certificates are based on sound commercial practice, they 
are a snare and a delusion and are fraught with ever-increasing 
evil consequences. 

It is a startling fact that infestation has built itself up in the 
world because of and in the course of the various commodity 
trades which are vulnerable to infestation of several kinds. In 
general, the experience has been that infestation is the imme- 
diate coacern of those who export surpluses, unless and until 
proper standards of pest free condition are insisted upon by the 
purchasers. It is only when such selective buying really operates 
that the producer finds it in his own interest to take remedial 
measures. When someone early in the trading chain discovers 
that infestation costs him good money and logical control is 
introcuced in economical and profitable measure, then in the 
rest everybody benefits. 

’s¢ who study and labour to discover and apply knowledge 
® prevention and cure of infestation in all its surrounding 
‘ions usually have a long and weary journey in the process 
«ing to convince producers of what ought to be done to 
¢ their own interests. That ultimately the evidence of 
3 fully convincing must often leave some room for regret at 
pportunities. On the other hand it may be that as appli- 
of sound control knowledge widens it will jeopardise the 
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Pyramids of bagged maize in Nigeria awaiting gas-proof sheeting 
tor fumigation against Trogoderma (Granarium). 


livelihoods of some who in the past have actually benefited from 
the degraded trade in infested rejects excluded from normal good 
trade. That is no occasion for shedding tears! 

It is right to acknowledge here that readier compliance with 
the advice of Educational Officers in Government Field and Labo- 
ratory Service would have produced much additional food-wealth 
as well as giving greater justification for the use of the taxpayers’ 
money on those advisory services. However, let us return from 
such asides to the main purpose of the present article. 

It is indeed a sombre thought that, as already stated, infesta- 
tion has been carried— to stay, unless something drastic is done 
about it—into many countries of the world along with the food 
supplies imported by them. The interlocking of world commerce 
introduces whirls and eddies into the pattern of this colonisation. 
In practically every country and over a wide range of creatures 
that proposition holds good, and ample examples should readily 
occur to the reader. 

A glance at a published list of susceptible commodities which 
are subject to precautionary regulations against one single kind 
of insect, say, Khapra Beetle (Trogoderma granarium), would be 
sufficiently impressive if it was the black-list just of the one in- 
sect, but it is overwhelming when—as in East Africa-—the listed 
foodstuffs are subject to attack by a wide range of insects. Just 
look at the list and try to imagine what would happen to the 
economy of the territory, if the insects should gain the ascen- 
dancy over man in the “Food Battle.” Here it is: all grains, 
flours, edible oilseeds, pulses, beans, sugar packed in used bags, 
oil cakes, dried fish (processed or otherwise) either packed in 
boxes or transported in bulk. In every trade with neighbouring 
countries the range of susceptible commodities there and the 
types of pests attacking them will have to be carefully considered 
by the importing authority, unless infestation is to get com- 
pletely out of hand. 

To say the least it is very disturbing that there is constant 
need of vigilance to prevent infestation from far or near being 
carried across sea—or land—frontiers to swell the hosts against 
which we have to contend. 

Reference has already been made to the Khapra Beetle (Trogo- 
derma granarium) and this creature serves to illustrate an example 
of “ transferred infestation” of the kind just indicated. 

The Khapra Beetle was recently found to have become active 
in Zanzibar, and special Governmental measures were necessary 
to prevent invasion of Tanganyika and Kenya, with which there 
is a certain amount of interchange traffic. The striking feature 
of the particular illustration is that the existence of this actual 
infestation in Zanzibar was brought to light by the discovery in a 
U.K. port of heavy Khapra infestation in a consignment of pulses 
received there from Zanzibar. In the particular case the pulses 
had originated in Burma, and had been reforwarded to U.K. as 
down-graded material in the hope of securing an available 
market. 

It is a most serious matter when an important pest such as 
Khapra can find lodgement on a vast continent. The beetle has 
made certain inroads from the African seaboard, and in view of 
its great resistance to forms of treatment lower than fumigation, 
its suppression is a matter of considerable difficulty and calls for 








Food Infestation at Ports—continued 


much planning and skill. It hardly needs to be emphasised that 
it is a great crime against mankind, whether by carelessness or 
indifference, to expose the human and animal population of a 
large territory to the vast food losses possible from the ravages 
of the Khapra Beetle and other destructive pests. 

It is a surprising thing that cases occur from time to time 
where goods imported for humain consumption from a territory 
in the tropics to another territory in the tropics, were infested to 
such an extent that they were shipped to the United Kingdom 
for cattle food bringing their infestation of Khapra (Trogoderma) 
with them. There is something sadly wrong when a commodity 
so infested as to be degraded from its original purpose of human 
consumption should be hawked around the world in a poten- 
tially dangerous state, and actually to make its appearance in 
the U.K. with all the associated risks of widespread infestation. 
It is too little realised or too little a cause of concern to the 
Owner or temporary possessor of commodities known by him 
to be infested, that the storage and transport equipment that 
they may have used have thereby been rendered unsafe for 
sound storage or movement of uninfested commodities. 

One of the great problems involved in the determination of 
where and when to give a much needed fumigation to an in- 
fested commodity is based on practicability in the particular 
location. It is a truism that infestation is much easier to acquire 
than to cure, and that the effectiveness of a cure is mainly 
governed by the conditions under which the fumigation is 
carried out. 

There are special local problems in the port in the tropical 
areas, some of which involve movement from the places in which 
the infested goods may be held to other premises suitable for 
the conduct of fumigation operations. 

There is here a serious problem as in a large proportion of 
cases of commodity infestation the need to prevent or cure in- 
festation is so often subordinated to the desire to concentrate on 
the maximum storage revenue, and the reluctance to use storage 
accommodation or equipment for “ hospital service.” 

The man who has a sound commodity for which he seeks 
storage space should be most particular to ensure that the stor- 
age accommodation will not be sub-standard and lead to de- 
terioration of the commodity. On the other hand a warehouse 
keeper with sound storage accommodation available for letting 
should be at pains to assure himself that a commodity tendered 
for storage was free from infestation. In either case the parties 
should ask themselves whether the warehouse is such that in- 
festation control measures can be conducted satisfactorily there 
by the methods most suitable for controlling infestation in the 
particular commodities. 

Experience in the U.K. during the early war years gave ample 
demonstration of the dangers inseparable from the use of sub- 
standard storage accommodation for sound commodities for 
which long-term reserve storage was required, or the use of good 
quality storage for the accommodation of low grade grains when 
this had to be resorted to for the improvement of the “ ship turn- 
round” and the clearing of port congestion in those bad days. 








Gas-proof sheeting being placed in position. 
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Gel 

In normal times millable wheat imports passed directly in the [7 
main by ocean shipping to alongside the port mill silos. Under gra 
war conditions the availability and order of arrival of good mill. bui 
abie wheat were largely governed by sea-risks, and the regula 9 din 
tion of arrival of millable wheat imports to match the capacity 79) 31- 
and normal flow of the mills was no longer possible. In the r- 99% tak 
sult sound miilable wheat had to be stored for long periods in Wi 
entirely unsuitable accommodation, such as old and _ unsatis. of 
factory warehouses, probably all right for a past generation, o cir 
textile mills, derelict farm buildings, and even schools, chapels, the 
etc. By 
Whatever else this war-time improvisation may have accom 79 | 
plished it certainly sharpened ingenuity in the devising of qu 


methods of infestation control to match the improvised storage 
conditions and the need for more intensive control of infestation 
The experience so gained in the U.K. has, in the latter years, © 
been applied with great advantage to the circumstances and con 
ditions of exporting territories in many parts of the world. 

Since the early days of the late war several different chemicals, 7 
with fumigant effect, have been in wide practice, and each has 
something to commend it in particular circumstances. Methy!- 
bromide is generally the first favourite, where absorbent food- 
stuffs are concerned, but hydrogen-cyanide is particularly effica- 
cious for the treatment of infested structures, cargo spaces, and 
non-food commodities. 

The first essential to the success of a fumigation operation is 
that it should be carried out under air-tight conditions. Thus 
any structure which can be made airtight for the period neces- 
sary for the fumigation operation is a good fumigation chamber 
Nowadays satisfactory fumigation of large bulks of commodities 
can be carried out in the open if adequately enclosed in gas 
proof sheeting. No major port handling susceptible food com- 
modities should be without adequate equipment for the efficient 
conduct of infestation control, and what is more the will to 
use such equipment for that purpose when necessary. It may be 
understandable that the owner of essential equipment considers © 
it an undesirable diversion for that equipment to be switched rt 

a 





to infestation control, or that sheets intended for commodity 
protection during wet weather should be drawn on for the main- 
tenance of gas-tight conditions on a fumigation job. There is 
just the point that it is extremely difficult, and in many cases 
impossible to contain infestation once it has taken hold, and 
surely it behoves everyone able to help, to lend a hand for the | 
common advantage. On another day he might himself be the j 
victim. 

To know what is the right thing to do, and the right time to 
do it, and to be possessed of the will to face up to it needs 
courage, skill and effort. The stake is sufficiently high to war- 
rant the endeavour in the public interest. To neglect the 
challenge increases the odds against ultimate success. 
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New Terminal for Port of London Authority 


One of the last public duties performed by the late Viscount 
Waverley in his capacity as Chairman of the Port of London 
Authority was the opening of the new terminal at No. 1 Berth, 
Tilbury Dock. An account of this important addition to 
facilities of the Port of London was given in this journal 
in the issue of August 1957. A detailed description of the 
works has now been given in a paper presented to the Institu- 
tion of Civil Engineers on the 7th January, 1958 by Mr. Cecil 
Peel, Assistant Chief Engineer (Civil), Mr. A. J. Carmichael, 
formerly an Assistant Engineer (Civil) and Mr. R. F. J. Smersdon, 
an Assistant Engineer (New Works) of the Port of London 
Authority. The paper contains many very interesting planning 
and engineering points some of which are summarised in this 
further account. 


General Plan 


The development was prompted by the construction pro- 
grammes of the P. & O. and Orient Lines who, since 1948, have 
built six new ships approaching 30,000 tons gross, the maximum 
dimensions being length 723-ft.; beam 93-ft. 6-in.; loaded draft 
31-ft. Referring to Fig. 1 a major development at Tilbury would 
take the form of a new branch dock parallel to and west of the 
West Branch Dock. The new berth occupies the southern end 
of the peninsula that would thus be formed. To provide a turning 
circle in the Main Dock adequate for ships of 800-ft. and more, 
the berth was set back from the old berth line making the Main 
Dock 900-ft. wide. 

The ground at Tilbury is made up of a great depth of variable 
quality clay and peat overlying Thames ballast and chalk. Having 
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regard to this and other factors, open-work types of quay con- 
struction were rejected in favour of monoliths which had proved 
to be successful, rapid and economical in the 1928 extensions at 
that dock. The scheme adopted, which provides a quay 842-ft. 
long with a 240-ft. return at the western end, entails the minimum 
sacrifice of existing works and leads on to future development. 


Quay Construction 


There are thirty monoliths, 30-ft. square of mass concrete 
except for the 10-ft. shoe section which is reinforced. Of the four 








General lay-out of No. 1 Berth, Tilbury Docks. 


Fig. 1. 
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FIG. 2.—NEW NO. | BERTH AND SHED 
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No. 1 Berth, Tilbury Dock—continued 


10-ft. 6-in. square wells in each monolith the rear wells are fitted 
with mass concrete, the front wells bottom-sealed with concrete 
and filled with water. The monoliths support the reinforced 
concrete quay which is 50-ft. wide and cantilevers 20-ft. back 
from the monoliths. The latter were sunk to depths varying 
from 60-ft. to 81-ft. below cope level. The contractor provided 
2,000 tons of cast-iron kentledge specially shaped to key on to 
the monolith walls and into each other. The monoliths were 
cast in lifts and sunk, at an average rate of 33-ft. 4-in. per week, 
under the weight of the added concrete and applied kentledge 
as the soil was excavated by grab out of the wells. 

The quay on which is an 18-ft. gauge crane track and a single 
standard-gauge rail track has under it a 6-ft. x 4-ft. services sub- 
way. Life ladders, bollards, crane plug boxes, telephone points, 
fresh water and hydrants are provided. The depth alongside at 
present is 38-ft., but the quay wall is designed for deepening to 
42-ft. 6-in. below T.H.W. 


Shed 


The unconventional T-shape adopted for the single-storey shed 
(see Fig. 2) followed from considerations of the railway lead-in 
to the rear of the shed and was adopted after careful investigation 
into operating requirements. The vessels using the berth carry 
up to 1,500 passengers and 2,000 tons of cargo, and the shed is 
designed to provide facilities for passengers and their friends to 
the best.modern standards as well as for cargo transit working. 
The T head is 532-ft. long and the leg extends 430-ft. from the 
front of the shed. The width of both the head and the leg is 
122-ft. The wings of the T head, which are partitioned from the 
central portion by fire walls containing large fire doors, are used 
for cargo transit working exclusively. The front 244-ft. of the 
central portion is used as a Customs baggage examination hall 
and at other times for normal cargo working. The portable 
aluminium Customs’ tables are laid out in a novel arrangement 
to induce an easy and undisturbed flow of passengers and are 
designed for stacking out of the way when normal cargo-working 
obtains. Office accommodation for shipping companies, H.M. 
Customs, Immigration and P.L.A. staff is provided on mezzanine 
floors within the shed. North of the baggage section is a recep- 
tion hall with waiting, refreshment, communication, enquiry, 
banking and toilet facilities where passengers may meet their 
friends. North of this again is a covered car embarkation area, 
122-ft. square, adjoining which is parking space for 700 cars. 
Extending 600-ft. northwards and easily accessible from the bag- 
gage and reception halls is a covered railway platform. Five 
railway lines flank the shed, three on the west side and two (for 
cargo working only) on the east side. The loading platforms are 
uncovered and 15-ft. wide except at the west side where pas- 
sengers and baggage proceed to the trains. Here they are covered 
and 20-ft. wide. Central at the front of the shed and high above 
the quay is a two-tiered viewing gallery for passengers’ friends, 
with a glass wall giving a commanding view of a ship alongside. 

The shed is framed in reinforced concrete with brick panel 
walls and reinforced concrete barrel vault shell roofing, and is 
founded on 18-in. octagonal piles driven 55-ft. to 100-ft. generally 
into the ballast layer. The floor consists of reinforced concrete 
Stelcon rafts, 6-ft. 6-in. square by 4}-in. thick laid on sand which 
can be re-laid from time to time as made necessary by the settle- 
ment which occurs at Tilbury. There are eighteen barrel vaults 
122-ft. x 40-ft. 8-in. and three 61-ft. x 40-ft. 8-in. having a radius 
of 30-ft. 6-in.; and one 122-ft. x 28-ft. 8-in. with a radius of 15-ft. 
The concrete of the standard roof shell is 34-in. thick with local 
thickening at the edge beams, glazing beams and end tie-frames. 
There are no internal columns and an unrestricted headroom of 
20-ft. is provided. The total covered area is 104,000 sq. ft. The 
railway platform is covered with a double shell (butterfly) roof. 

There are no unusual features in the design of the roads. In 
the normal railway track the rails are B.S.F.B. No. 90R section 
fastened by elastic rail spikes into oak inserts in pre-stressed, 
pre-cast concrete sleepers with hard rubber base-plates shaped 
to cant the rails to a | in 20 slope. 

The electricity supply is by means of an 11,000-v., 3-phase A.C. 
feeder to a transforming substation having two 500 k.V.A., 11,000/ 
415-v. and 240-v. step-down transformers. The general lighting 


in the shed is by means of three or four lines of h 
fluorescent tubes mounted in continuous cornice tro 
reeded perspex diffusers, the illumination being from 3 
to 12 Ins./sq. ft. depending on the use to which the 
section of the shed is put. External lighting on th: 
approach roads and on the railways is by means 
mercury-discharge, colour-corrected, fluorescent lamps 
matic fittings mounted on concrete standards with a 
height of 25-ft. and at 100-ft. spacing. 

Four 3-ton and one 5-ton crank luffing electric porta! cranes 
manufactured by Stothert and Pitt Ltd. are provided on tive quay, 

Of great interest was the demolition of the old quay wall }y 
the micro second delay detonation technique whereby i' proved 
possible to set off a 1,600 lb. charge of blasting gelatine within 
500-ft. of ships on the south side of the Main Dock without dan. 
age. 13,000 lb. of explosive in 2-in. x 24 lb. and 2}-in. x 5 hh 
cartridges were used to demolish 13,000 cu. yds. of mass concrete 
of the old quay wall. The debris was removed by P.L.A. dredger, 

A new concrete testing technique was used on the site. Sample 
cubes were placed in a thermostatically controlled electric oven 
and heated at 185°F. for 6 hours after which they were crushed, 
By use of correlation curves, the 7 and 28 day compression 
strengths were predicted with adequate accuracy. 

The works were designed and carried out for the Port of 
London Authority under the direction of the Chief Engineer, 
Mr. G. A. Wilson, M.Eng., M.LC.E., M.I.Mech.E. Messrs. 
Kenneth Lindy, Joseph Hill and Partners were retained as con- 
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sulting architects for the detailed planning and interior decora- | : 


tion of the Reception Hall and Viewing Gallery. The main 
contractors were Messrs. Holloway Brothers (London) Ltd.. and 
the principal sub-contractors Metropolitan Construction Com- 
pany and Electrical Installations Ltd. 





The Efficient Turnround of Ships 


Mechanical Aids to Expedite Cargo Working 


By W. H. LAIT, M_Inst.T. 


During the last decade ships have been constructed to travel 
at a faster speed than those, built prior to the recent war. Con- 


sequently, one would expect voyages to be completed in a 


shorter time but, unfortunately, this is not always the case. In J 
fact, ships are, to-day, spending a longer time in port than ever | 
This unsatisfactory state of affairs is due, chiefly, to 
congestion, labour troubles and disputes, and restrictive prac- 7 


before. 


tices. Reports of meetings of almost any sizeable shipping com. 
pany speak of complaints regarding these difficulties and mention 


has even been made of the increasing threat of air competition, 4 
both for the passenger and freight trade. Some very interesting 7 
figures published within recent months are those covered bya ~ 


large shipping company’s report which compares the cost of ship- 

building and maintenance during 1938, 1950 and 1956. With an 

index of one hundred for 1938 the figures have risen as follows:— 
1950 1956 
Shipbuilding Costs 319 545 
Stevedoring Costs 220 393 
Bunkers... * - 274 359 
Running Expenses as me 254 308 
Upkeep and Repairs... 435 775 


The efficient, economic and quick turn-round of ships is the 
target of any owner and port authority and it is necessary from 
time to time to examine the complex problems which always seem 
to be with us. Not the least of these by any means is that of cargo 
working. To conduct this expeditiously is after all only running 
parallel with the objective of building faster ships. At the same 
time it offers the advantage of cutting demurrage of both ship and 
berth by improving the rate of turn-round. By working a bonus 
or piecework system a quicker working rate is usually assured. 
Stevedoring costs, although spread over a shorter time, may not 
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The Efficient Turnround of Ships—continued 


show a corresponding reduction but at least running expenses 
are favourably affected by the fact that more cargo is carried 
over a given time. In addition, the labourer receives the same 
wage packet for a shorter working period. 


Introduction of Mechanical Aids. 


For many years the manual labour in ports has been assisted in 
the removal of cargo by some aid or another, even if it is only a 
sack barrow. Now we are thinking of aids on much larger and 
broader terms, and any introduction must only be made after a 
study of the viewpoints of both the employer and employee. 

From the employers’ point of view, it is useless spending con- 
siderable sums of money on expensive machinery if there is no 
channel for recovery. The tonnage charges of most ports are 
governed by a Tariff whick is generally levied on a tonnage basis. 
With this information three things suggest themselves. 


(a) To obtain a quicker rate of working or more tons per gang 
per hour, thus increasing revenue. 

(b) Reduction of the manning scale. 

(c) Saving or avoiding overtime periods. 

If we analyse these points it may be possible, at the same time, 
to consider the employee’s viewpoint as well. It would appear that 
his natural inclination is to oppose working any harder than is his 
wont, also to any reduction of the manning scale. To encourage 
any increase of the rate of working it is, of course, necessary to 
introduce an incentive bonus of some sort, worked on a tonnage 
basis, and when it is realised that by reducing the manning scale 
and accepting supplementary mechanical aids a larger tonnage is 
worked by fewer men and a larger pay divided between fewer 
members, resulting in a heavier individual pay packet, it could be 
at least the thin end of the wedge and is possibly one answer to 
the essential need of a pro rata increase in productivity with the 
increase of wages. All this, of course, is besides other benefits of 
quicker turn-round, shorter time in port, and less demurrage of 
wharves which must eventually attract a good name and encourage 
trade, which, in turn, calls for increased employment of labour. 

It has been said that in the United Kingdom the fork-lift truck 
was introduced into dock and harbour work on an empirical basis. 
The impression received in many cases is that although employers 
feel that a fork-lift truck is a very useful aid, they are not quite 
sure in what way it is useful, or, in other words, on many occasions 
trucks are not being used to full capacity. Although it is not the 
panacea for all industrial ills, it is an extremely versatile machine 
and the maid of all work, and with the mobile crane, or the com- 
bination of both, offers possibilities which solve most of the 
problems presented by general cargo. 


Employment of Labour. 
The subject of the direct employment of labour is difficult and 














Loading packing cases by mobile crane. 





Fork-Lift Trucks in operation in Transit Shed. 


controversial, but it must be admitted that the number of man 
hours lost each year are enormous and at the same time treache- 
rous. It can, to some measure, be attributed to the fact that the 
casual labour system does create an adverse influence on efficiency 
and undoubtedly causes suspicion concerning the introduction of 
mechanical appliances and variation of the manning scale. In the 
Author’s experience direct employment with a guaranteed mini- 
mum wage allays suspicion, and, a most important point, promotes 
good relationship between management and labour. 


General Responsibilities. 

The efficiency of a port does not, of course, entirely rest with 
employer and employee. There are other governing factors, such 
as the service of tugs, pilotage, customs, consignee, shipper, road 
and rail carriers, lighterage, clerical staff, etc. Delaying action or 
cumbersome methods by any of these services can have a very 
serious effect on the work of a port which, in due time, spreads 
disruption and ill effects to practically every industry of the 
country, together with adverse trade balances. 


The Choice of Mechanical Aids. 


When considering the subject of materials handling equipment 
it would be wise to acknowledge the fact that the receipt and des- 
patch of goods by a port is only part of the full cycle of operations 
necessary to convey goods from factory to consumer. Without detri- 
ment to requirements and efficiency therefore it would be prudent 
to consider the overall picture rather than one which is confined 
to port requirements. 

There are various types of trucks suitable for port working, such 
as the straight load carrier, low lift platform or pallet truck, tractor- 
trailer combination, fork-lift trucks, crane trucks, mobile cranes, 
straddle trucks, etc. The immediate influence on the selection of 
equipment is (I) Source of power, (II) Type of Industry, (IID 
Application, (IV) Physical Plant conditions. 


Source of Power. 

The three principal sources of power are Electricity, Diesel 
Fuel and Petrol. Provided electricity is available it-should be 
given first preference. From an operating point of view it has been 
demonstrated to be the lowest cost power for this type of truck, a 
factor which is enhanced by the heavy ‘ax now included in the cost 
of petrol and diesel oil. Further, repairs and maintenance charges 
are lower and the non-productive time is less than with other 
types of machine due, no doubt, to the fewer working mechani- 
cal parts. 

The initial cost, of course, is greater than that for petrol or 
diesel trucks, but even including the cost of a second battery and 
the installation of charging equipment the working cost spread 
over the reasonable life of a truck, say ten years, is considerably 
smaller than that of diesel or petrol trucks. The selection of diesel 
trucks would be apparent where a high horizontal speed can be 








used to advantage particularly where outdoor operations invol- 
ving the movement of loads over rough surfaces call for pneu- 
matic tyres. It should, however, be remembered that with an 
operation that does not utilise the maximum speed of the truck 
for more than 80 per cent. of its travel distance a truck may be 
too fast for the application and the slower truck provides a better 
production speed. 


Type of Industry. This, of course, may determine the choice 
of power and the type of truck. If extreme cleanliness or dirtiness 
are not present the diesel truck may be used, but if cleanliness of 
product is desirable, and the presence of exhaust fumes objected to, 
then electric trucks would be the choice, particularly where close 











Straddle carriers transporting timber. 


working conditions with a high concentration of employees are in- 
volved. 


Application. The Author has found from practical experience 
that specific applications require specific types of industrial truck, 
but it might be said that, with general cargo, there is very little 
that cannot be done with the single operation or the combination 
of the fork-lift truck, the pallet or platform truck, the mobile crane 
and the tractor-trailer combination. The fork-lift truck is the maid 
of all work and is ideal for transporting cargo to and from transit 
shed and ship, either in palletised unit loads or loads dealt with 
by an attachment of which there are many useful varieties. Other 
goods, such as constructional steel, etc., can be carried by fork-lift 
truck and stacked by crane. However, where goods need to be 
transported considerable distances, for example, from transit to 
storage shed, then the tractor-trailer combination offers the cheaper 
type of porterage. The operation is completed with fork-lift trucks 
loading and unloading the trailers at each terminal point. 


Physical Plant Conditions. This, of course, necessitates a study 
of the buildings involved; whether they are single storey or multi- 
storey, the locations, levels and floor strength and conditions which 
must influence the choice both of truck and type of tyre. 


General Review. As has been mentioned previously the work 
of a port is only part of the complete movement from factory to 
consumer and it is surely not wishful thinking to say that eventually 
the throughout movement method will materialise. Goods will be 
made up in unit loads to be readily transferred from one type of 
transport to another. It will greatly reduce the number of inter- 
mediate operations which will result in the saving of time, trans- 
port and labour, offering minimum risk of pilferage and damage. 
Further it simplifies tallying, measuring and recording operations 
for the computation of tonnages for freight and dispenses, to a 
large degree, with the vexed problems of sorting and the discharge 
of mixed marks, which can reach gigantic proportions with the 
resultant loss of time and reduced rate of working. 

There is little doubt that the trend in the carriage of goods is 
moving, very gradually, to the use of unit loads and some ships 
are. now being constructed to conform with this type of stowage 
that utilises mechanical aids. 

If, for the present, it is not practicable to adopt the “ through- 
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out movement method ” it is possible to adopt the sy Within 
our ports. With this method the pallet should be designe so that 
it may be used as the ship’s sling and be readily engage: and djs. 
engaged with the ship’s hook, and at the same time to b« of sug) 
design to enable it to offer stowage or storage in any forn. of trans. 
port with the minimum of broken space. Unit loads car be made 
up at the tail-board of the lorry or the rail truck bringing goog; 
in for export and taken right through until broken down for stoy. 
age in the ship’s hold. With the discharger unit loads can be mai 
up in the ship’s hold and similarly treated until delivered from the 
dock premises. With a standard pattern of pallet, shippers anj 


consignees may be encouraged to manufacture their own and &. 
liver their goods to or from the docks by arrangement with the 
port authority. This would only call for the requisite number 
empty pallets being delivered in time for use with their particula 
import consignment, and shipments being delivered to the docks 
being made up in unit palletised loads. The rate of discharging or 
loading a ship naturally depends on the speed of the complet: 
cycle, i.e. from ship’s hold to shed and vice versa, therefore th: 
operations on board, wharf and shed must be given equal atte. 
tion. It is a case where all links in the chain must be of equal 
strength. Mechanical aids working in a ship’s hold are limited ty 
some extent by headroom, floor surface, etc., but machines such 
as powered or hand operated pallet loaders, and free lift for 
trucks, can play an extremely useful part in expediting the work 
particularly in transporting loads from the square of the hatch 
to and from the wings and ends. 

So far no reference has been made to container traffic. This 
type of traffic may be suitable to parochial working but the Author 
does not feel that it is suitable to the through movement as a whole 
The initial cost is high and a container of serviceable size tends to 
become heavy and unwieldy with stowage problems, and som: 
ports, apart from the big harbour cranes, are not equipped 
handle units of over 5 or 6 tons. The container certainly offer 
security and avoids pilferage but is not always suitable for use on 
the return voyage, whereas the return of the pallet, although some 
times a problem, is an easier prcblem to solve than that of the 














Extension carriage and forks fitted to Fork-Lift Truck for handling 
awkward cargo. 


container. It is only fair to say, however, that the container offers 
every advantage with irregular units confined to restricted areas 
and for that type of work may prove to be better than the pallet. 

In conclusion it might be said that materials handling equip- 
ment is at least being employed in a sensible manner in some of 


our docks by one or two pioneers, but we have still a tremendous | 


way to go. There is no doubt that the trend, slow as it may be 
is to transport suitable cargo by unit loads, and one can only hope 
that its development will be as rapid as possible. It must come, 
to enable us to keep pace with modern transport and to enable 
everybody, not the least of whom is the consumer, to enjoy the 
economical benefits it must offer if used properly and sensibly. 






; 
3 
4 
6 
- 
Be 


4 


& 





than wba, Bite 



























» 195. 








Print SORA BER O ba OE PRER 


byt eae, 





es ea ey: 





February, 1958 


Modern Dry Docks: 


THE Dock AND HARBOUR AUTHORITY 


and Equipment 


Design, Construction 


V_ Dock Gates 


By J. Y. DANKS, B.Sc.(Eng.), M.I.C.E. 


HE choice of the means of closure for the dock entrance 
lies between caissons, which may be of the sliding or 
floating types, and gates which will be either the double 
leaf mitre type or the single leaf flap gate. The decision 
will require consideration of the following factors:— 

|, Availability of space for sliding caisson camber or floating 

caisson mooring berth. 

2. Existence of any need to maintain high water level inside 

the dry dock with falling tide outside. 
3. Existence of any requirement to provide access for rail or 
road vehicles across the dock entrance. 

4. Initial costs of the caisson and gate, including the cost of 
their respective requirements in the dock structure. 

5. Costs of operation and maintenance. 

In the event of the adoption of a gate as the most suitable 
means of closure in the particular circumstances of the case, 
there remains the choice of type. While single leaf gates, or 
more correctly floating caissons, hinged vertically at one side of 
the dock entrance are not entirely unknown, their use is rare 
as they require for their housing in the “ open” position, a side 
wall recess of a length somewhat greater than the width of the 
dock entrance. Such a requirement can involve considerable in- 
creased cost in wall construction or the sacrifice of useful dock 
length. 

Until comparatively recent years mitre gates, first constructed 
in timber and later in wrought iron and steel, were the conven- 
tional type of dock gate. In recent years, however, the Falling 
Leaf or “ Box”’ Flap Gate has been increasingly used for dry 
docks where circumstances permit, and in practically all new or 
reconstructed dry docks completed during the past 10 years, this 
type has been adopted. Gates of this type have now been built 
for dock entrances of 130-ft. in width and larger sizes up to 
160-ft. entrance are at present being contemplated. 

Mitre and Flap Gates in their modern forms are invariably of 
welded steel construction, as welding offers substantial advan- 
tages over riveting in weight saving, simplification of details, 








ssembly of welded mitre gates. 
in progress on far leaf. 


Dressing of greenheart heel post 











Stepping a welded mitre gate leaf. 


water-tightness and ease of maintenance. Both mitre and flap 
types of gate are quickly and simply operated with a minimum 
of labour by the modern types of operating machinery. A com- 
parison of costs for each type in any given case, including the 
costs of side wall or front apron recesses and other special re- 
quirements affecting the general civil engineering works, will 
enable a decision to be made. 

It will be relevant to mention here that mitre gates require 
side wall recesses to house the gate leaves in the “ open” posi- 
tion, whereas the flap gate, with its horizontal hinge at sill level, 
requires no extra length of side wall outside the dock entrance, 
provided the necessary apron space for lowering the gate can be 
provided in the outer basin or waterway adjoining the dry dock. 
In the latter event the total length of dock wall to be constructed 
to accommodate a given length of ship will be reduced by an 
amount approximating to the width of the dock entrance. Alter- 
natively, in a given space the useful length of dock obtainable 
within the gate can be increased in the case of the flap gate by 
an amount which may approach one-half of the width of the dock 
entrance. In the case of mitre gates, operating machinery is, of 
course, required for each of the two leaves, while a flap gate can 
be raised and lowered by a single winch placed on one side of 
the dock only. 


Mitre Gates 

This, the traditional type of dock gate comprises two leaves 
each rotating about a vertical axis at its heel post, which is 
located by means of a bottom foctstep bearing and a top hinge 
in a curved recess or hollow quoin formed in the side wall of the 
dock entrance. The leaves are so shaped that in the closed or 
mitred position they form an arch across the entrance to resist 
the water pressure, thrusting through the hoilow quoins against 
the dock walls. Water-tightness is obtained at the meeting ends 
of the leaves by the mutual bearing of greenheart timber mitre 
posts, by timber heel posts at the quoin hinges and by the bearing 
of timber clapping sills against the dock sill at the lower edges 
of the gates. The use of greenheart for the meeting faces of mitre 
gates is not entirely universal and there are in existence gates 
fitted with machined metal quoins, heel and mitre posts. 
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GATE SECTION. 
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RIVETTED. 


Fig. 1. 


The “rise,” in plan, of the dock sill from quoin to apex is 
usually about one-fifth to one-sixth of the entrance width. The 
gate leaves in plan are straight on the inner or dock face and 
curved or shaped on the outer face, to give a maximum thick- 
ness about one-ninth to one-tenth of the leaf width. This will 
generally ensure that the line of thrust falls within the gate thick- 
ness, while also providing adequate strength against racking force 
or accidental blows. Where greenheart gates are to be replaced 
by steel mitre gates it is sometimes found expedient to adopt a 
leaf thickness for the steel gate somewhat less than normal in 
order that the new gates can be accommedated in the existing 
recesses. In such cases some small loss of economy in steel may 
well be outweighed by avoiding the costly operation of modi- 
fying the side entrance walls. 

The earliest mitre gates were constructed in timber, usually 
greenheart, and some of these are still in use after more than 
70 years’ service. Such gates, however, were incapable of being 
made semi-buoyant by means of air chambers and required bot- 
tom rollers at the mitre end of each leaf. For many years past, 
however, mild steel has been the standard material of construc- 
tion, the gate leaf consisting essentially of a series of horizontal 
ribs covered on the inner and outer faces by skin plating. To 
minimise the load on the hinges and also to obviate the need for 
bottom roilers at the mitre end of each leaf, the gates are given 
the requisite buoyancy by providing a water-tight deck at a suit- 
able level to form an air chamber in the lower portion of the 
gate. The necessary preponderance to ensure against complete 
flotation is provided by making the upper chambers open to the 
flow of tidal or basin water on the outer side of the gates. A 
pintle and gudgeon bearing of simple design under the heel post, 
and a pintle at the top turning in a block anchored to the side 


WELODEO. 


Mitre Gates—Riveted and welded details. 





wall, form the hinges upon which the gate leaf swing 
recess in the outer dock wall, thus avoiding encroachm: 
the width of the dock entrance. 

The advent of welding in replacement of riveting in »ecent 
years has been specially advantageous in dock gate const: «ction 
and rivetted gates may now be regarded as obsolete. Re: rence 
to the accompanying sketches (Fig. 1), showing comparat\\= de. 
tails for the respective types of construction, show the 2reg 
simplification in workmanship and economy in material © | <cted 
by the use of welding. The elimination of plate laps or but 
straps, angle covers, cleats and other features used mere'y for 
attachment purposes in a rivetted design enables a reduction ip 
steel weight to be made by welding, which may amount to or 
even exceed 20 per cent. This saving in material and the accom. 
panying reduction in labour costs arising from the elimination 
of smith work, drilling and caulking, together with the reduction 
of template work and the simplification, arising from the absence 
of angles, rivet heads, etc., of the work of fitting the timber meet. 
ing faces, represent a very considerable reduction in the initial 
cost of the gates. The absence of excrescences on the surfaces 
of the welded construction which are virtually flush, also reduces 
the chance of corrosion arising from the accumulation of foreign 
a on the gates, while painting is, of course, greatly facili- 
tated. 


“nto a 
upon 


Operation 


The opening and ciosing of the gates may be by either hydrau- 
lic or electrical means, operating through chains or preferably 
by means of a hinged boom connecting the gate leaf to the power 
unit. Chain operation imposes iimitation in the use of the en- 
trance and in addition the chains are vulnerable to damage. The 
use of connecting booms pulling or thrusting directly on the gate 
leaves is now the most usual method of operation, the inner end 
of the boom being directly connected to a hydraulic ram or, if 
electrically driven, carrying a rack to which the motion is trans- 
mitted through a pinion. 
























































Fig. 2. Flap Gates—System of framing. 
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Modern Dry Docks—continued 


“Box” or Flap Gates 

The “ Box” or Flap or Falling leaf type gate was in its original 
form the invention of the late Mr. Edward Box, M.LC.E., and 
during recent years this type of gate has been increasingly 
favoured by dock owners both in this country and abroad be- 
cause of the practical and economic advantages which it offers 
over other means of closure for dock entrances. 

The gate consists of a single leaf hinged horizontally at the 
level of the bottom sill. It is extremely simple and speedy in 
operation, being raised or lowered by one man if necessary in a 
few minutes, by means of an electrically driven winch placed on 
one side of the dock. 

An important advantage of the flap gate is that in the open or 
lowered position it can usually be accommodated in the outer 
basin or waterway adjoining the dry dock. In comparison with 
mitre type gates, which require recesses in the dock walls for the 
accommodation of the gates in the open position, the box gate 
offers a considerable saving in cost of dock wall construction, 
the cost of forming the apron in front of the gate being usually 
much less than that of the additional length of side wall. Alter- 
natively, if a given space is available a greater useful length of 
dock can be obiained with this gate than with the mitre type. 








Site assembly completed of a flap gate in a new dock. 


This length saving feature of the flap gate can increase by 20 to 
40-ft. the effective length of an existing dock or in the case of 
a new dock can reduce the general cost of construction by an 
amount approximating to the cost of the gate. 


Construction 


The gate is of cellular steel construction, which in its early 
forms was rivetted. Since, however, the advantages of welding, 
already enlarged upon in the case of mitre gates, apply equally 
in this instance, present-day practice favours fabrication entirely 
by welding. The system of framing adopted may be varied 
according to the size and the width-height ratio of the gate. The 
usual arrangement consists of a series of horizontal ribs span- 
ning between the side jambs of the entrance with vertical inter- 
costal ribs from keel to top deck (Fig. 2a). This system, however, 
may be varied according to circumstances by the adoption of 
main vertical ribs spanning from the keel to a top horizontal 

rder of stiffened box construction which spans the width of the 

ntrance (Fig. 2b). 

The gate is essentially a rectangular slab supported on three 
ides only and carrying a triangular shaped loading centred on a 

rizontal line one-third of the gate height above the sill. The 
ct of deflection under water pressure is to lift the bottom 
ners of the gate, thus reducing the pressure on sill and jambs 
hese regions and increasing correspondingly the pressufe to- 
cds the centre of the sill and in the upper portions of the 
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Fig. 3. Flap Gates—Example of increased dock length. 

jambs. The general result is therefore that the loading on the sill 
is not uniform along its iength, but diminishes from a maximum 
at the centre to a minimum at the ends, while the load on the 
side meeting faces is the reverse of what might be expected from 
a first consideration of the hydrostatic loading, being high to- 
wards the top and low near the bottom corner. This effect 
explains the tendency, in an over flexible gate, for leakage to 
occur in the vicinity of the lower corners, a fault which has also 
been known to occur in caissons. 

Within the contines of the skin plating which covers both sides 
of the gate, water-tight compartments are formed to act as buoy- 
ancy chambers for the purpose of reducing the loading on the 
operating gear and on the gate bearings under working condi- 
tions. In order to maintain an adequate preponderance other 
compartments of the gate form tidal chambers, being fitted with 
scuppers to give access to the water on the outside of the gate. 
Flooding of the lower ballast compartments is controlled by 
valves, enabling correct balancing and trimming of the gate dur- 
ing the preliminary manoeuvring and stepping into its position at 
the dock entrance and for any subsequent removal which may be 
necessary. The flooding valves are used only for stepping or 
removal, being permanently open during normal use of the gate. 

In its original form, the “ Box” gate had a continuous circular 
shaped keel formed in greenheart. This, however, has now 
given way to a rectangular clapping sill, the gate being carried 
on heavy trunnion bearings at its two bottom corners. The gate 
as a Structure will usually have adequate strength to carry its 
own weight, together with any superimposed loads as a vertical 
girder across the entrance. Similarly in the inclined water-borne 














Flap Gate in place at dock entrance—view from outside of dock. 








Modern Dry 


position, during raising and lowering operations, two end bear- 
ings only usually suftice, though in the case of one recent instal- 
lation intermediate bearings were considered desirable. Such 
intermediate bearings will require careful alignment, together 
with provision for lateral movement towards the sill to permit 
the bedding of the meeting face on the sili under the action of 
the water pressure. 


Meeting Faces 


The traditional material forming the meeting faces at sill and 
jambs is greenheart timber, which is carefully dressed after fitting 
to the gate to ensure watertightness when closed against the 
dock entrance. The fitting of an L shaped rubber seal to the outer 
edge of the greenheart gives added security in this respect, and 
is reasonably effective even in the extreme case where water- 
borne material is trapped between the timber and masonry meet- 
ing faces. To guard against the entry of water-logged material or 
other obstructions to the meeting faces at the sill, a hinged steel 
plate flap is fitted at the bottom of the gate and covers the gap 
between gate and sill in all positions of the former. 

During recent years the practice of using greenheart has, in 
some instances, been varied by the adoption of machined steel 
billets welded to the bottom and side of the gate. In these cases, 
the billets are grooved to receive a rubber gasket which com- 
presses under pressure to make a tight seal with the masonry. 
Since, however, the criterion is the safe pressure on the masonry, 
the bearing width of such steel slabs on the gate cannot be much 














Trial opening of flap gate following stepping into place. 


reduced from those of greenheart, unless steel meeting faces built 
into the concrete of the jambs and sill are also provided to give 
a steel to steel bearing. The use of stainless steel, which has 
been adopted in some cases in this connection, is attended by 
the additional complication of precautions to eliminate electro- 
lytic action arising from the juxtaposition of dissimilar metals. 
These developments in the use of steel meeting faces, however, 
cannot yei be said to have been proved in long service. 


Operation 


While the hinges are so placed that the gate falls away from its 
meeting faces for opening on equalisation of the inner and outer 
water levels, it is not unusual to install push-off rams or pull-off 
gear in order to open the gate against a small differential water 
head during the later stages of filling the dock. This avoids delay 
arising from the slow equalisation of dock and river levels under 
the small differences of head which obtain during the later stages 
of filling. 

The operation of the gate is by electrically driven winch placed 
usually in a pit on one side of the dock. From the winch a wire 
rope leads via fairlead pulleys over guide pulleys on the gate to 
an anchorage on the far side of the dock, thus providing a double 
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Operating winch for flap gate. 

fall. All controls are by push-button and in raising the gate, a 


limit switch cuts out the motor a few inches in advance of the 
fully closed position and an “inch raise” button is provided for 
stalling the gate against the jambs. A fluid coupling incorporated 
in the winch drive prevents any overloading which might arise 
should water be temporarily trapped in the tidal compartments 
while raising the gate and this coupling also guards against over- 
loading in stalling of the gate against the jambs at the closed 
position. The main motor of the winch is wound for two speed 
operation or in addition to the main motor, the winch is fitted 
with a slow speed auxiliary motor which operates at the com- 
mencement of the gate lowering operation, during which the gate 
falls away slowly. When it has fallen through several feet and 
the rope tension increases, a limit switch cuts out the auxiliary 
motor and brings the main motor into operation. As the gate is 
further lowered into the water, the tidal compartments are 
flooded.through the scuppers and in low tide conditions the gate 
may become temporarily buoyant through restriction in the 
quantity of the water entering the flooding compartments. Under 
such a condition, the rope slackens off and a limit switch cuts 
out the main motor and brings the slow speed motor into opera- 
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Fig. 4. Flap Gates—Special measures to prevent silting. 
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tion. A time lag is set to cover the flooding period in this con- 
dition, after which the main motor again takes over, being cut 
by a limit switch when the gate reaches the fully lowered posi- 
tion. The usual time period for the operation of lowering, or 
raising, the gate is approximately 5 minutes. 


Site Assembly 

The gate is delivered to the site in suitable prefabricated sec- 
tions and is usually assembled on the floor of the partly completed 
dock. Following completion and flooding of the latter, the gate is 
warped or towed to the dock entrance for stepping into place. 
By the use of holding ropes to keep the bottom corners of the 
gate in contact with the side jambs of the dock entrance, the 
gradual filling, by use of the flooding valves, of the bottom bal- 
last chambers, brings the gate from the horizontal to a suitable 
inclined position when it enters its bearings. The reverse opera- 
tion for removal of the gate is equally simple, the closing of the 
flooding valves at low water, or the emptying of the ballast tanks 
by air pressure, providing the necessary buoyancy at high water 
to allow the gate to be floated out. 


Road/Rail Access 


The gate provides in its closed position a convenient means 
of access across the dock entrance, and in the case of the larger 
sizes of gate sufficient width will be available to permit the pas- 
sage of road or rail vehicles. 


Impounding 

The “ Box” Gate can be designed to take reverse water pres- 
sure, a condition arising in certain cases where it may be 
necessary to maintain high water level inside the dock against 
a falling tide on the outside of the gate. 


Silting 
The fact that the flap gate lies at the bottom when opened has 


on occasion given rise to fears regarding the effects of silting in 
the apron area outside the gate. In one case where the deposit 


Southampton Port Operation and 


Information Service 


Installation of R/T Communications and Harbour Radar 





Authority” will recall that in the 
September, 1956, issue of the Jour- 
nal preliminary details were given of 
the Southampton Harbour Boards’ inten- 
tion to establish a VHF R/T system of 
communication and a Harbour Surveillance 
Radar at the Calshot Signal Station. It 
was considered that the new installations 
would complete the equipment of the Port 
Operation and Information Service which 
the Board has been planning to establish 
for the past ten years. 
The erection of the equipment has now 
been completed and the Service was offi- 
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cially inaugurated by the Minister of Trans- 
port and Civil Aviation on January 17 last. Station, is also contemplated. 
Choice of Site System of VHF Working 
“he centre of the Operation and Infor- 
m i Service is the Calshot Signal Station, 


' is situated at the entrance to South- 
2 Water and has a commanding view 
eastern and western Port approaches 
he Solent. Immediately to the north- 

f the Signal Station is the petroleum 


THE Dock AND HARBOUR AUTHORITY 


area, where considerable development is 
taking place. The Esso Marine Terminal* 
has already been constructed, with four 
ocean-going berths and a coastal berth, and 
in addition the construction of further coas- 
tal berths and a new ocean-going berth to 
accommodate tankers of up to 65,000 D.W. 
tons is now in hand. The installation of 
Shell-Mex and B.P. Ltd. is on the east side 
of Southampton Water and consideration is 
being given to the construction there of an 
additional berth to accommodate tankers 
of up to 32,000 D.W. tons. Another jetty 
capable of accommodating large tankers, to 
be built to serve a refinery in the Hook area 
almost immediately opposite Calshot Signal 


The system of Port VHF R/T communi- 
cations which has been established and 
which will give full coverage of the move- 
ments of the vessels entering or leaving the 
Port was drawn up in consultation with the 
Ministry of Transport and Civil Aviation, 
the General Post Office, the Chamber of 
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Fig. 5. Flap Gates—Dover Train Ferry Dock. 


The Dover Gates, called upon to meet very special con- 
ditions, had to be capable of being operated with waves 
at the dock entrance not less than 6-ft. high and have been 
opened against 7-ft. waves. As the gates had to be 
designed to take pressures on either face, this was success- 
fully accomplished by means of a patent keel combined with 
strut gates as illustrated. Two gates were installed so that 
in the event of one gate being damaged, the other gate 
could maintain the ferry service while the damaged gate was 
being repaired. It will be noticed from the diagram that 
there is a large range of tide at Dover. The gates can be 
operated in any condition of tide. 


of silt was considered to be exceptional, there being mud banks 
rising to a height of 15-ft. on either side of the entrance, it was 
deemed expedient to take special measures to obviate possible 
trouble from this source. By incorporating a system of flushing 
pipes under the dock sill as shown in Fig. 4, it was rendered pos- 
sible to scour from time to time the area in front of the gate by 
discharging the main pumps through this pipe system. There is, 
however, no history of trouble from silting in relation to flap 
gates and indeed this type of gate may be said to have advantages 
in this respect over other types in that the action of lowering 
the gates forces outwards a contracting wedge of water between 
the gate and the apron floor thus preventing the accumulation of 
silt in this area. 


Shipping, the Liverpool Steamship Owners’ 
Association, the Radio Advisory Service, 
the British Transport Commission, the Esso 
Petroleum Company Limited and Shell-Mex 
and B.P. Ltd. It is clear that to be of any 
real value the service must be fully inter- 
national and from the Shipowners’ point of 
view the objective has been a very simple 
one; namely, that any ship provided with 
VHF R/T equipment of reasonable size and 
cost should be able to participate in the 
VHF services provided by any port in the 
world and by any Coastal Public Corres- 
pondence Station. The G.P.O. has an- 
nounced that, for vessels suitably fitted, 
Public Correspondence VHF R/T Services 
are being planned for operation from exis- 
ting radio stations at Lands End, Niton 
(Isle of Wight), North Foreland and Hum- 
ber (Mablethorpe). 

Arrangements are being made to fit the 
appropriate VHF R/T equipment to the 
Trinity House pilot cutters serving in the 
Isle of Wight district. The Trinity House 
Motor Launch “Jessica,” which is stationed 
within the Port, at Hythe, is already fitted 
with the equipment. 

It was at the International Maritime 
VHF Radiotelephone Conference at the 
Hague in 1957+ that the way was opened for 
the setting up of an international system 


* See “ Dock and Harbour Authority,” October, 


1951, issue 
+See “Dock and Harbour Authority,” July, 
1957, issue. 











Southampton 


whereby the world’s shipping would be able 
to communicate directly with port authori- 
ties as soon as local waters were reached. 
Two major results were achieved; firstly, 
the Conference established, on an inter- 
national basis, a system of frequency modu- 
lation to be used for marine VHF ship-to- 
shore communications, and secondly, an 
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Port Operation and Information Service—continued 


was decided that, initially, in addition to the 
calling and safety channel, four port opera- 
tions channels should be provided but the 
system allows for ample future extension. 
Although the channels are closely spaced 
they can all be operated simultaneously and 
the system provides coverage over an area 
extending from the Docks to approximately 





The Operations Room at Calshot Signal Station showing the console with the three view- 


ing units. 


The Harbour Master, Captain James Andrew, M.B.E., 


R.D., the officer 


responsible for the Port Operation and Information Service, is on the right. 


agreed frequency plan was compiled by 
which a number of channels within the fre- 
quency band 156—162 Mc/s were allocated 
for specific purposes. 

For any international system of com- 
munication a predominant requirement is 
that at least one channel should be com- 
mon to all such systems. For this purpose 
a frequency of 156.8 Mc/s has been allocated 
as a calling and safety channel. As the name 
implies, the channel is used by shipping to 
make the initial contact with the port or 
harbour authorities who will then, as far as 
possible, maintain a continuous watch on 
the channel. 

When the ship establishes contact with 
a coast station on the calling and safety 
channel, the master can ask for the parti- 
cular service he requires, e.g. navigational 
information or docking instructions, and 
the coast station can then indicate the 
channel to be used for the exchange of the 
information. Channels allocated for these 
purposes are known as port operations 
channels and a total of sixteen channels, 
five operating on a single frequency basis 
and the remainder on a two frequency 
basis, are available. The Hague Conference 
specified the normal sequence in which 
these channels should be taken into use. 

The number of channels required by any 
port authority depends on the volume of 
traffic using the port. At Southampton it 





twenty miles along the East and West 
Solent. 


VHF Installation 


Basically the VHF installation consists of 
a transmitting and receiving station, each 
of which is remotely controlled from Cal- 
shot Signal Station. Five transmitter/ 
receiver combinations are provided by the 
Stations, which are situated half a mile 
apart thus avoiding the mutual interference 
which would otherwise result when adja- 
cent channels were used. To prevent inter- 
ference between either of the stations and 
a passing ship when the two are using adja- 
cent channels, the stations are positioned a 
sufficient distance away from the shipping 
lane, which passes Calshot Signal Station at 
only 1,000-ft. 

The equipment installed is an edition of 
the Marconi HX/HR 80 series Fixed Sta- 
tion VHF Transmitter/Receiver, employing 
80-ft. masts with groundplane folded uni- 
pole type aerials. Local or remote switching 
facilities for up to six channels are pro- 
vided. The equipment has been designed to 
meet the International Marine specification 
for this class of service and the transmitter 
produces the maximum output permitted by 
the Postmaster - General, an Effective 
Radiated Power of 25W. Crystal control is 
used, the six crystals of both the transmitter 
and the receiver being contained in a ther- 
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™ Fe 
mostatically controlled oven, rding , ie 
frequency stability of 0.0005 per ©: at. Each, I 
of the transmitter/receiver combi» «tions jg 5 
connected to the radio control par: | in Cy. & 
shot Signal Station by one of a pa:i of Pog 
Office lines. Consequently, the compley fF 
system employs only five pairs of ‘ines fy fim 
remote control purposes. ¥ 
Five rows of channel indicating |. mps, « fi 
six lamps each, are incorporated nto th $ 
radio control panel. A “ blink” facility, by 
means of which the operator when engagej # 
on one channel is made aware of the fay By 
that he is being called on another channg 
is included in this arrangement. An equip Fy 
ment selector switch and dialling facilities FR 
for automatic selection of the channels » I 
any of the five transmitter/receiver units ar J 
also fitted. The radio control panel is incor. By 
porated into the radar control console jj 
such a way that more than one operator cay 
be accommodated if the density of trafic 
requires this procedure, or if the weathe [7 
conditions are such that the passage of one 
ship warrants the entire attention of on 
operator. Five loudspeakers, one for each 
channel, are provided in addition to the nor. 
mal headphone facilities. 4 
In the event of a failure in the mains # 
power supply, automatically operating gene. 79 
rating plant is brought into action at both 9 
the transmitting and receiving stations. we 
Magnetic Tape Recorder but 
sho 


It has become highly desirable in certain & 
instances to provide a method of continuous 9 T 
monitoring of speech channels, due mainly 9 


to the increasing use being made of VHF fe JU" 
for R/T communication. Continuous moni- lati 
toring applies particularly to a port oper: Chi 
tion and information service as it is clearly a 
undesirable to rely on the manual logging 4 . 
of messages at peak periods when a num- no 
ber of channels are in operation simul § 








Thermionic Multi-Channel Recorder in opefa- 


right can be seen recorder fot 
transcription. 
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a ob taneously. There are a variety of recording 
media available to cope with this problem 

©} but recording on magnetic tape has been 

certai) fa Shown to be the most satisfactory and 

‘inuoys fae CCOnomical method. 

mainly § The recording equipment used in con- 

f Vif Mae junction with the Southampton R/T instal- 

“moni: fm lation consists of a Thermionic Multi- 

oper. | Channel Recorder which enables all three 

clearly We Single and two double frequency radio 

ogging | channels to be covered. The equipment is 

num. fee designed to take an extra six channels 

simy|. um Should they be required eventually. A 


further channel is used to record a coded 
time signal produced by a master clock, 
which is an inegral part of the recording 
equipment and which allows the exact time 
of any occurrence to be accurately estab- 
lished. 

The recording equipment is housed in 
two enclosed racks and is completely self- 
contained. One rack contains the recording 
and play-back amplifiers, control units, 
power supply unit and the master tape 
transport deck. The second rack contains 
the loudspeaker unit, clock mechanism, a 
control unit and the subsidiary tape trans- 
pork deck. The equipment will run for six- 
teen hours without attention and the opera- 
tion is completely automatic. Should a fault 
occur at any time the subsidiary deck auto- 
matically takes over and there is no gap 
in the recording; at the same time a signal 
light warns the operator that the equip- 
ment requires attention. 

Under normal conditions a recording will 
be retained for thirty days. When a record- 
ing is required to be played back the tape 


is loaded on to the recorder unit and played 
bi hrough built-in loudspeakers. The 
4 - “siaiary tape deck automatically con- 


to record on all channels during play- 
Sor transcription purposes a Diplo- 
ctating machine is also provided to 


era: 
for 
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enables passages to be quickly re-recorded. 

After being retained for the required 
period the reels of tape can be erased on a 
bulk erase unit, which is provided with 
locks to prevent unauthorised erasure of a 
recorded tape. 


Harbour Launch “ S.H.B. Triton ” 

The Harbour Launch “ §S.H.B. Triton ”’ is 
equipped with two Marconi Type HP 86B 
10W. D.C. operated, transmitter/receiver 
units. In order to reduce interference 
when operating on adjacent channels—the 
two units are required to operate simul- 
taneously—great care has to be taken in 
the method of mounting the two aerials. 
By mounting the groundplane aerials verti- 
cally above one another, the groundplane 
itself being reinforced by means of a wire 
mesh, the necessary protection was 
achieved. 

Similar equipment of a transportable de- 
sign is provided and is used in the aircraft 
control launch. 


Harbour Radar 

A Decca Type 32 Harbour Radar system 
has been installed on the tower of Calshot 
Signal Station and, since its erection, has 
become a new and conspicuous landmark 
at the southern end of Southampton 
Water. The specification for this radar was 
prepared by the Ministry of Transport and 
Civil Aviation Research Group, after 
observations had been made for a period 
of two months with a trial radar installa- 
tion. Reliability, high discrimination in the 
radar picture and an accurate display 
system can be considered the essential re- 
quirements of a harbour radar and in the 
Decca Type 32 these features are achieved 
by using a high gain, narrow beam aerial 
system, duplicated transmitter and receiver 
radar channels and a comprehensive Fixed 
Coil Display System. 
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Southampton Port Operation and Information Service — continued 





P.P.I. photographs showing (left) area of Southampton Water between the Fawley refinery and King George V dry dock, and (right) 
the petroleum terminal anchorages at the southern end of Southam pton Water. 


The radar aerial is carried by a lattice 
tower standing on top of the Signal Station. 
The two transmitters and_ receivers, 
together with the associated changeover 
facilities, are fitted in a compartment at 
the base of the mast. Two motor generator 
units, used to convert the mains supply to 
a voltage and frequency suitable for the 
radar, are also fitted in this compartment. 

On the top floor of the Signal Station 
three display viewing units are arranged in 
a crescent shaped console in the informa- 
tion room. The two control units for the 
VHF and radar equipment are placed be- 
tween them. The displays are of the 15-in. 
diameter Decca fixed coil type and each is 
capable of showing any of the five opera- 
tional areas making up the planned cover- 
age of the station. These areas are South- 
ampton Water itself, the western 
approaches from the Solent (including 
Cowes Roads), the eastern Solent (includ- 
ing Ryde and Spit Head) a specially large 
scale view of the petroleum terminals (in- 
cluding Shell-Mex and B.P. Limited’s bun- 
kering station and the Esso Marine 
Terminal to the north of Calshot) and 
finally, a general warning, all round picture 
extending approximately 18 miles from the 
radar station and including coverage of the 
Nab. 

The viewing units have four fixed coils 
mounted round the neck of the cathode ray 
tube and the position of the trace from in- 
stant to instant is dependent on the result 
of electrical fields produced by applying 
special waveforms to a set of fixed coils. 
Accurate off-centring of the various geo- 
graphical radar pictures is readily achieved 
and the dead period between the end of 
one sweep of the main trace and the next 
transmitter pulse is used for the display of 
an additional trace (or interscan), con- 
trolled quite separately from the main 
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trace. This additional trace is a bright elec- 
tronic line which appears on the face of 
the display and can be varied in length, 
bearing and origin. The length and bearing 
of the line are shown on counter type in- 
struments and it can therefore be used to 
measure accurately the bearing and dis- 
tance between two points on the face of 
the display. In a Harbour Radar system the 
ability of the operator to give ships their 
positions in terms of range and bearing 
from the nearest navigational mark, rather 
from the radar station itself, is of great im- 
portance. The position of buoys from fixed 
navigational marks or the monitoring of 
dredging operations can also be checked 
by means of the interscan lines. 

Fixed calibration rings and fixed bearing 
marks can be superimposed at will upon 
each display. Deccaplot reflection plotters 
are also provided and can be used to plot 
the channel limits and other navigational 
information. If necessary they can be used 
to plot the tracks of vessels directly on to 
the face of the display without parallax 
error. 

The power units and the circuits for the 
display system are sited in the main equip- 
ment room below the information centre. 
A feature of the design of the radar instal- 
lation is that as much as possible of the 
display electronic equipment is fitted into 
the special wall frame units in the lower 
equipment room. Consequently, mainten- 
ance or repair does not interrupt the opera- 
tors and the radar viewing units in the 
centre itself contain a minimum of elec- 
tronic units. The basic circuits of the dis- 
play system are built in the form of plug-in 
unit chassis, twelve of which are fitted in 
each wall frame unit which include com- 
prehensive monitoring facilities. 
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Port Operation and Information Service—continued 


A 25-ft. horizontal aperture very high 
gain aerial of parabolic section and slatted 
to reduce windage to a minimum is used. 
The horizontal beamwidth is less than 0.3 
degrees. Associated with a pulse length of 
0.05 microseconds this beamwidth provides 
picture quality and definition of a high 
order. The aerial has been designed parti- 
cularly in order to produce a sharp beam- 
width at high signal strengths. A 
comparatively narrow vertical beamwidth 
of 4 degrees has been adopted since the 
wider beam would be wasteful of power 
and also greatly increases the echo strength 
caused by rain clutter. 

Two separate transmitters and receivers 
are provided with remote emergency con- 
trol facilities in order to ensure the maxi- 
mum reliability of the station. The standby 
equipment may be either switched off, run 
with heaters on ready for instant use, or 
run at full power with a dummy load for 
testing or tuning during normal operation 
on the working transmitter. 

The high gain aerial system enables the 
necessary range performance to be 
achieved using transmitters of only 10 kw. 
nominal peak power. The low rating per- 
mits a simple design to be used giving a 
high degree of reliability and _ straight- 
forward maintenance characteristics. 


Civil Engineering Requirements 


The two storey building occupied by the 
Service at Calshot was built in 1951 with 
the present requirements in view. The 
building is of steel frame construction with 
44-in. flint brick wall panels lined with 
vermiculite slabs. The floors and roof are 
precast hollow reinforced concrete units. 
Owing to the need for maximum visibility 
the upper floor has a large area of window 





launch “ S.H.B. Triton.” 














Transportable transmitter-receiver equipment 
on board “S.H.B. Sharb.” 







space, facing all navigable channels, and 
the teak framed plate glass windows ar § 
made to slide open to allow the use of sig. § 
nalling lamps. cs 

Two floors of 280 sq. ft. have been pro 9 
vided; the lower floor accommodating th: J 
radar, telecommunications and recordin: § 
equipment and the upper floor the desks, J 
radar console and signalling gear. Spare 
has also been provided for equipment te- 
pair, cooking and toilet facilities. 

Auxiliary power is provided by a 55 kw. 
69 kVA self-contained McLaren/Brush 
diesel engine driven alternator set, housed 
in an adjoining building. In order to avoid 
delay in starting at times of emergency, the 
equipment will be running whenever criti: 
cal ship movements are taking place. 


Welded tubular construction was 
selected for the scanner tower as the re 
quirements for such a structure are 


Strength with rigidity combined with low 
wind resistance. The tower was partly 
fabricated under factory conditions by 
Messrs. Tubewrights Liriited and was fin- 
ally welded up and erected as a complete 
structure on the site. In addition te 
painting and other maintenance being 
effected more easily with welded tube 
structures it is estimated that tubular con- 
struction offers only 60 per cent. of the 
wind resistance to an equivalent structure 
of angle construction. 

With the exception of the factory fabri- 
cation of the tower unit and the lifting of 
the radar scanner into position, the design 
and construction of the building works was 
undertaken by the Board’s engineering de- 
partment. 
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Cathodic Protection of Ships and Marine Structures 


Factors Causing Corrosion and Methods of Protection 


By K. A. SPENCER, B.Sc. Tech., M.I. Chem.E., F.I.M. 
(Spencer and Partners, Consulting Engineers) 


(Continued from page 312) 


Application of Cathodic Protection 


The previous sections of this paper have been written bearing 
in mind the engineer whose other duties have prevented him 
from having an intimate knowledge of the highly specialised sub- 
ject of cathodic protection. The aim has been to provide 
sufficient data to allow the following sections covering the appli- 
cation of cathodic protection of ships and marine structures to 
be comprehended. 


1. Ships 
(a) Hull Exterior 
(i) Ships in Reserve 

When the ships are laid up it is a wise precaution to use 
cathodic protection to protect the hull exteriors, and since the 
vessels are moored the anodes can be placed at such a distance 
from the hulls that relatively uniform current density over the 
surface is obtained. 

If the vessels are alongside jetties where electrical power is 
available the most satisfactory method is to use the power- 
impressed system with transformer-rectifiers supplying current 
to scrap metal or graphite anodes as illustrated in Figs. 6(a) and 
6(b). The control of protection is obtained by adjustment of the 
transformer-rectifier output. 

For ships which are iying dormant in more open water 
attached to mooring buoys where no power is available, the 
cathodic protection is preferably carried out by the use of mag- 
nesium anodes. 

The sacrificial anodes are generally of approximately 200 lb. 
weight and of hemispherical form suitable for resting evenly on 
the sea bed, or of 50 Ib. weight cylindrical form for suspending 
around the vessels at about 10—15-ft. from the sides. The actual 
design of the system will depend on the depth and electrical re- 
sistance of the water as well as the quality of the coating on the 
hull exterior. 

(ii) Active Ships 

In the case of active ships the anodes have to be firmly 
attached to the hull of the ship, but electrically insulated from 
it. The most convenient location for their installation is usually 
the bilge keels. 

The cables from the anodes pass through the hull of the ship 
via watertight glands to a control panel where the anode current 
may be adjusted. 

The better the quality of the anti-corrosion paint on a hull 
and the fewer the holes or holidays in the coating, the less will 
be the cathodic protection current necessary. Furthermore, 
fewer anodes will be required and the “throwing power” of 
protective current will be greater, i.e. protection will be achieved 
at greater distance from the anode locations. Each vessel, there- 
fore, requires individual study, and results may be greatly affected 
by paint coating quality. 


(b) Hull Interiors 


Cathodic protection cannot be effective unless continuous 
electrolyte is present so nothing can be done to prevent 
corrosion by “sweating” inside the hull by this technique. 
At the bottom of the ship, if water exists in the bilges, 
magnesium anodes may be helpful, but warning must be 
given against evolution of hydrogen gas. In the case of tankers 
c ing bulk liquid materials, however, where the tanks 

allasted with sea water cathodic protection can be used to 
advantage. The maintenance of protective coatings in the 
of ships carrying solid bulk materials is very expensive, and 
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it is an obvious field for development of the power-impressed 
type of cathodic protection. 

The author’s experiments in 1940 on behalf of The British 
Tanker Co. Ltd., showed that if sea-water ballasting could be 
avoided, 70 per cent. of the internal corrosion of the tanks would 
be prevented. Operational ease still calls for sea-water ballasting 
and in view of this, the use of cathodic protection will find in- 
creasing application, since to date, no coating exists at present 
at economic cost to withstand the conditions which call for 
re-bulkheading white oil tankers after about 10 years’ service. 

Much work has been carried out in the U.S.A. on protection 
of the interior of petroleum tankers, but most interesting practi- 
cal experiments have also been undertaken by British concerns 
about which more data will probably be available in due course. 
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Cathodic Protection of Ships and Marine Structures—continued 


Unfortunately much corrosion occurs after the tanks have been 
emptied of their sea-water ballast when the walls remain wet 
and are exposed to atmospheric oxygen. Research in 1940 using 
power-impressed cathodic protection, plus an inhibitor, namely 
tri-sodium phosphate, resulting in phosphates forming part of 
the calcareous coating on the tank walls was carried out by the 
author. This work gave promising results, but had to be aban- 
doned owing to war requirements. However, an interesting de- 
velopment has been the application, since the war, by an Ameri- 
can concern, of cathodic protection of oil tanker interiors by 
magnesium anodes, plus the use of an unspecified inhibitor. The 
tankers concerned operated principally between South America 
or the Gulf of Mexico and the Eastern seaboard ports of the 
U.S.A. Many water-phase inhibitors have been tried with vary- 
ing degrees of success, e.g. sodium nitrite, sodium silicate and 
sodium dichromate, etc. 

In order to deal with tanks that are not ballasted, oil-soluble 
inhibitors have also been used, of which one proprietary brand 
has shown particular promise insofar as relatively good results 
were obtained without adverse effect to the petroleum products’’. 

There is little doubt that there is wide scope for research and 
practical experimentation in this particular field for coatings, 
inhibitors and cathodic protection application. 


(c) Condensers 


Tubular condensers using non-ferrous tube bundles and cast 
iron or steel shells frequently suffer heavy corrosion of the end 
plates and dividing partitions. Success has been achieved in pre- 
venting this corrosion by using magnesium anodes. One difficulty 
has been the consumption of the anode before a shutdown and, 
to prevent this, shrouding of the anodes by insulating materials 
has been recommended. The use of aluminium with its high 
anodic polarising characteristics or the use of resistances are 
widely adopted. 

It should be appreciated that cathodic protection down the 
inside of the tubes does not extend more than some 2} dia- 
meters distance from the end plates although greater protection 
has been claimed elsewhere. 

Non-ferrous tube manufacturers in the U.K. have objected to 
the use of magnesium anodes with new bundles, on the grounds 
that the corrosion product from the magnesium tube settles 
inside the non-ferrous tubes causing corrosion cells before the 
tube has built up its protective film. This is quite feasible, but 
the author has no practical evidence himself and has heard of 
none. It is possible that the tube manufacturers’ objections may 
be met by the use of iron anodes held electro-positive to the shell 
and tubes by impressed direct current. 


2. Floating Docks 


Much that has been said about laid-up ships applies to 
floating docks. The case for applying cathodic protection is far 
stronger since docking of a large floating dock for inspection and 
repainting is governed by the availability of an even larger dry- 
dock. Furthermore, routine docking for anti-fouling is unneces- 
sary. Generally a power supply is available on floating docks and 
hence the usually cheaper power supplied system of cathodic 
protection is preferred. Since the dock is generally stationary 
the anodes should be placed at a minimum of 100-ft. away from 
the structure to ensure a relatively uniform current distribution 
to the immersed surface of the metal. All British Admiralty 
floating docks in the Far East have now been cathodically pro- 
tected’®. 


3. Buoys and Pontoons 


The use of heavy link chain for the mooring of buoys and pon- 
toons, etc., has found favour in the marine engineering world for 
many years and quite correctly, for these methods have proved 
the most satisfactory as far as mechanical performance is con- 
cerned. To-day, however, new methods of dealing with corro- 
sion are being developed, which call for a modified outlook by 
marine engineers. By cathodic protection methods, as illustrated 
in Fig. 7, indefinitely long life for steel cable to buoys can be 
ensured, but in the case of chain much depends on the electrical 


Februa: y, 195g 
continuity between the links and there can be no gu: rante 
against corrosion. Considerable success has been achieved, hoy. 
ever, in the protection of chain corrosion on buoys at sea in the 
Persian Gulf by protection with magnesium anodes"’, 

4. Jetties 
The corrosion of steel jetty piles below low water mark, where 


coating maintenance cannot be effected, has long been a cause of 
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major concern to designers of such structures. Cathodic protec- 


tion can now give complete protection. Many highly successful 
installations exist which provide protection where none could be 
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given previously. Good protection is often obtained for some |] 
two-thirds of the wind/water zone between high and low water |= 


mark, owing to the build up of calcium deposits which retain the a 


polarising hydrogen film. 

Once again the importance should be emphasised of having a 
good insulating coating (preferably hot-applied coal-tar or petro- 
leum asphalt base enamel) to above high water mark to avoid 
excess use of electrical current'*. The current flows to any bare 
metal on the piles below the sea bed as well as in the water, and 
it has also been found advantageous to coat the whole pile to the 
toe, even when driving them through a coral cap rock. Occa- 
sionally the jetty designer may object to coating the bottom few 
feet of the piles in order to improve bearing capacity, but in 
general, coating to the toe is to be advocated (see Table 3). 


TABLE NO. 3 





Protective Power requirements for 14-in. broad flange H steel piles 
completely hot enamelled and 10-ft. bare from toe of piles. 





Completely hot enamelled and driven 31 amps/1000 sq. ft. 
through cap rock 


10-ft. at bottom of piles left bare 


23 amps/1000 sq. ft. 








Fig. 8 illustrates typical jetty installations using sacrificial 
anodes and also transformer-rectifiers with graphite anodes. 

Both cathodic protection systems are fully satisfactory and 
choice depends on local conditions. If power is available the use 
of transformer-rectifiers is generally much more economical and 
more easily controlled apart from avoiding multiple small wires 
on the jetty structure itself. 

To counter static electricity effects the Institute of Petroleum 
Electrical Code 1950 stipulates that an electrical bond must be 
made between the jetty with its pipelines and oil-carrying vessels, 





: 
4 


Feb! 


befo 
unti 
folle 
type 
to t 
clos 
hos¢ 


be ¢ 
nee! 
The 
ing 
ing 
que 
pro 
nee 
reil 
bet 


occ 
coll 
cre 
cre 
occ 
are 
by 

the 
spe 









N the 


Where 
USe of 


otec- 
ssful 
d be 
ome 
rater 
| the 


ng a 
tro- 
void 
bare 
and 
the 
cca- 
few 
t in 





= — an 









February, 1958 


before hoses are connected and this bond must not be broken 
until the hoses have been disconnected. This practice is also 
followed by all oil jetties under cathodic protection. The best 
type of bonding system to adopt at present uses a cable clamped 
to the ship, then plugged into.a flame-proof switch, which when 
closed completes the circuit to the pipes and jetty before the 
hoses are connected. 

To obtain protection of the steel piles of a jetty they must all 

be electrically continuous, and in this respect the corrosion engi- 
neer has no difficulty when complete steel cross-bracing is used. 
The use of steel piles unbraced, with a reinforced concrete deck- 
ing of precast construction, may, from the purely civil engineer- 
» ing aspect, be preferable in some instances, but in such cases the 
) question of giving electrical continuity to the piles becomes a 
a problem for the corrosion engineer. Dependent upon civil engi- 
© neering design it may be possible to bond the piles through the 
reinforcing mats of the decking concrete or use welded steel bars 
» between the piles. 
2 In the case of reinforced concrete piles, no difficulty would 
’ occur from the deterioration of reinforcing steel provided the 
' concrete is completely impervious. Frequently, however, the con- 
crete is not impervious and “ spalls,” owing to the stresses 
created by the corrosion products on the steel reinforcing, which 
» occupy a greater volume than the original steel from which they 
" are derived. Corrosion of the steel reinforcing can be prevented 
)) by cathodic protection, but if too high current densities are used, 
& the build-up of cathodic protection products may also result in 
spalling of the concrete together with loss of concrete strength. 
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5. Sheet Piling and Water Flumes 


1¢ comments applied to jetty piling are equally applicable to 
Shect piling used for water intake flumes, barge wharves, sea 
Ge'cnces and many other applications. The question of coating 
ai S quality is again important. 

must not be assumed that because sheet piles are of the 
cking type electrical continuity is complete. Tests may 
lied which will show the electricity continuity of the piles 
complete, but in most cases it is advisable to ensure this 
me 6-in. of fillet welding between all piles when cathodic 
“tion is to be applied. 
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Cathodic Protection of Ships and Marine Structures—continued 


6. Submarine Pipelines 


Submarine pipelines are another example of installations which 
are ideal for cathodic protection. Care, however, is necessary to 
ensure complete electrical continuity before laying the line, since 
discontinuity can lead to failure of the pipe at this point. Depend- 
ing upon the coating upon the line and the line’s location, either 
the “ power-impressed ” or the “ sacrificial anode” system will 
show technical advantage. 


7. Mechanical Water Screens 


Separators and rotary chain screens of steel construction deal- 
ing with waste cooling waters may with real advantage be catho- 
dically protected, but it often occurs that skimming gear, etc., 
is so designed that the application of the cathodic protection 
may be difficult and require close co-operation between designers 
and corrosion engineers. 


Economics 


Cathodic protection is almost an economic necessity on a 
marine structure where the steel is continually immersed and 
cannot be readily replaced, such as on jetties and piling. If the 
structure can be readily painted then the economic advantages 
are less. In the case of the external surfaces of ships which are 
generally docked within every two years for application of anti- 
fouling paints, the necessity for cathodic protection is not so 
apparent but owners have found it advantageous. 

Cathodic protection by magnesium either alone or in conjunc- 
tion with inhibitor sprays has great economic advantages in the 
protection of the internal surfaces of oil tankers where the cost 
of corrosion for a T2 tanker is of the order of £35,000 a year. 

A typical example of the financial saving obtained is given by 
Radut & Kochler'® who estimate a saving of £175,000 for an 
outlay of £55,000 in the case of a tanker fitted internally with 
cathodic protection and an inhibitor spray. 


Conclusions 


There is no doubt that cathodic protection can do much to 
prevent corrosion in the sphere of marine work. It does not 
replace coatings, but used in conjunction with them can offer 
economic benefits previously unobtainable. Jetty piles which 
could not formerly be protected below low water can definitely 
be maintained in a good condition. The internal protection of 
approximately 350 oil tankers by cathodic protection has been 
successfully carried out within the last few years in Great Bri- 
tain. In the case of ships’ hulls it is understood that experience 
with more than fifty active vessels, including an aircraft carrier, 
shows that time between “ dry dockings” could be extended to 
two years and this would also be an important factor in mer- 
chant ship economics. If the quality of anti-foul paints could be 
further improved to give protection for three to four years, then 
cathodic protection would certainly be more widely applied to 
the hulls of vessels. 
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New Two-storey Shed for Port of Liverpool 

The Mersey Docks and Harbour Board have authorised the 
construction of a new shed at the West side of Huskisson Dock. 
The existing shed was badly damaged during the last war but, 
owing to the heavy demand for berths to handle import cargoes, 
it has not been possible so far to place it out of commission. 
Arrangements for the reconstruction work have now been com- 
pleted, however, and it is proposed to demolish the existing 
accommodation berth by berth and erect a double-storey shed, 
1,377-ft. long and 94-ft. wide, with the necessary quay cranes. 
A windscreen will also be provided on the river wall. 

The West side of Huskisson Dock is an exceptionally busy 
area, but it is anticipated that repairs to the shed at the North 
side of the Langton Dock will be completed before the new work 
is commenced. 
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Dock & Harbour Authorities’ Association 


Extracts from the Annual Report for 1957 


Dealing first with the Finance Act, 1957, the 38th Annual 
Report of the Dock and Harbour Authorities’ Association, pre- 
sented on the 12th of this month, points out that the Bill for this 
Act, as introduced into the House of Commons, did not contain 
any provisions particularly affecting members of the Association. 
At the Committee Stage, however, a new clause was set down 
which sought to give increased allowances in respect of capital 
expenditure incurred in the provision of dock and port facilities, 
and in shipbuilding and ship repairing. The Government, how- 
ever, were not prepared to accept the amendment on the grounds 
that steps had already been taken to double the investment allow- 
ance for the shipowning industry, which was subject to strong 
competition including that from ships sailing under flags of con- 
venience. They did not consider that similar discriminatory 
tax relief was necessary in relation to the provision of dock and 
port facilities at the present time. The Association are keeping 
in touch with the other interests concerned with a view to raising 
the matter with the Treasury at an opportune time. 





Milford Haven Conservancy Bill 


The Report refers to several points concerning the Milford 
Haven Conservancy Bill “in so far as the provisions might be 
regarded as a precedent for future harbour legislation.” One of 
these is a clause enabling the Conservancy to acquire land and 
dispose of land, disposal being subject to a provision that the 
consent of the Minister of Transport is necessary when the con- 
sideration is less than the current market value. 

“The Association take the view that this provision is both 
unnecessary and as worded in the Bill, impossible to operate, as 
no method of determining the current market value is laid down. 
The Ministry have said that while they regard the provision as 
desirable they have not pressed for it in private Bills relating to 
docks and harbours and they have assured the Association that 
its inclusion in the Milford Haven Conservancy Bill will not be 
regarded by them as in any way increasing or hardening the exist- 
ing precedents.” 

Two points concerning the protection of Crown interests in 
wrecks raised objections by the Association. The first was that 
the Conservancy Board were not to commence removal of a 
wreck without first giving written notice to the Admiralty and 
to the Minister of Transport. The Association pointed out that 
in an emergency it might be necessary to act at once. The 
Ministry agreed and the amendment was made. The second 
point was that the Conservancy Board were not to use explosives. 
“ Although intended for the protection of Crown vessels this pro- 
vision would, in effect, apply to all vessels because at the time 
the Conservancy Board commenced to exercise their powers in 
an emergency they would probably have no knowledge whether 
the particular vessel was a vessel in which the Crown had an 
interest. 

“It was considered that there might well be a case where the 
superstructure of a vessel, sunk upright in a navigable channel, 
would constitute an obstruction to the channel. The removal of 
the superstructure by under-water cutting would be likely to take 
some days, whereas by the use of small explosive charges its 
removal could probably be effected during one tide. The matter 
was raised with the Admiralty and is still under consideration.” 

Another point concerned the fact that the Minister of Trans- 
port is to appoint the chairman. The Association think it 
desirable that a dock or harbour authority should be allowed to 
appoint their chairman from among their members. The Ministry 
replied that the Milford Haven constitution has been drawn to 
meet the circumstances of the case and they will not regard the 
Bill as a general precedent for the appointment of chairmen. 


Freight Transport Hereditaments 


The report states, in regard to the announced intention of the 
Government to increase the rates contribution payable by indus- 
try and freight transport hereditaments from 25 per cent. to 50 
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per cent. of net annual value that this doubling of ra 


WwW 
have a serious effect on port authorities. The Associa 5n “re 
that, for a number of reasons, a differentiation should | = made 
between the rating of freight transport hereditaments and th 
rating of industry in general. “In particular it was asc. rtaing 
that the rates payable by port authorities expressed as a ) erceny. 
age of gross revenue are between five and six times high »r thay 
those payable by industry and it appeared to the Association thy 
users of port facilities were being asked to bear a dispro, ortiop. 


ately heavy burden as compared with industry in general, Qh 
this basis, the additional rates to be paid by port authoritic: unde 
the Government’s proposals are relatively more than double the 
additional rates which would have had to be borne by industry if 
the whole of the 75 per cent. benefit of derating had bee 
abolished.” 

A deputation was received by the Minister of Housing anj 
Local Government, who did not dissent from the view that the 
proposed increase in rates would result in an overall increase ip 
port charges of about 5 per cent. The deputation was informed 
that the date for the alteration had been postponed to April Is, 
1959, and that any alteration of the percentage figure woul 
require further legislation. “The Association regret that the 
Government have thought it necessary to alter the 1929 derating 
scheme, which the Association still believe to be equitable, and 
they hope that the provisions of the scheme relating to freight 
transport hereditaments will not be altered further to the detr. 
ment of port authorities and port users.” 


Limitation of Shipowners’ Liability 


The report states in regard to the draft Convention relating to 
the Limitation of Shipowners’ Liability that the Association pro- 


mised to consider the possibility of setting up a wreck fund orf 
effecting a scheme of group insurance so that port authorities 7 
would be able to recover any balance of such expenses due t 7% 


them from some source other than the shipowner. 

“ During the year further consideration was given to both the 
proposals and, in addition, the Association considered an entirely 
new proposal, namely, to make use of the General Lighthouse 
Fund. This fund, which is regulated by statute, is operated by 
the General Lighthouse Authorities under the control of the 


Ministry of Transport, and is made up principally of light dues | 
At the present*time the fund bears the cost 7 


charged on vessels. 
of wreck removal carried out by the General Lighthouse Author 
ities outside the limits of a harbour or the approaches thereto, in 
so far as the cost is not recoverable by them from some other 


ers 


5 ee 


source. It seemed to the Association that it would be appropriate 7 
to make use of the fund for the recovery of any balance of wreck | 
removal expenses incurred by port authorities, particularly as j 
vessels alone would incur any additional liability which the fund 9 


would have to bear.” 


Later, the Ministry decided against the use of the fund. The 2 


Association are therefore giving further consideration to the alter: 7 


natives and it is hoped that some method will be agreed before 
the Convention is ratified and brought into operation. 


Radioactive and Fissile Material 


wre 


The conveyance of radioactive and fissile material through 7 


ports is controlled by the Ministry of Transport, but the Asso- 3 
ciation consider that the time has come when there should bk 7 


some regulations covering these materials, in the same way & © 
the conveyance of explosives is regulated. As there may be some © 


delay, it has been suggested that members of the Association nf 


should consider making by-laws. 


Election of Officers for 1958 
His Grace the Duke of Buccleuch and Queensbury, K.T., P.C, 


G.C.V.O. (Granton Harbour Ltd.) was elected President of the 3 


Association for the ensuing year, and Alderman A. W. S. Burgess, 
C.B.E., M.A., J.P. (Bristol), Mr. B. Eliot Common, C.B.E. (Tyne), 
Mr. M. Arnet Robinson (Liverpool) and Sir Kenneth Sinclair, DL. 
(Belfast) were elected Vice-Presidents. Sir James Hutchison, 
Bt., D.S.O., T.D., J.P. (Member of Parliament for Scotstout, 
Glasgow) was elected Parliamentary Chairman. An Executive 
Committee of thirteen members was also appointed to represett 
the various districts. 
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Personalia 


Appointments 


Viscount Simon, C.M.G. has been unanimously elected chair- 
man of the Port of London Authority in succession to the 
late Viscount Waverley. He assumed office as from his election 
on January 30th last. It is understood that he will be giving up 
his active interests in shipping companies as soon as may be 
practicable. ' f i 

At the present time Viscount Simon is president of the Cham- 
ber of Shipping of the United Kingdom, though his term of office 
ends on February 27th, the date of the Chamber’s annual meeting. 
He is a managing director and a deputy-chairman of the Penin- 
sular and Oriental Steam Navigation Company, and also a direc- 
tor of the British India Steam Navigation Company, Ltd., the 
Orient Steam Navigation Company, Ltd., the General Steam 
Navigation Company, Ltd., and of Moss Hutchison Line, Ltd. 
From 1924 to 1936 he served with Messrs. Mackinnon, Mackenzie 
and Co., India and Ceylon, prior to being appointed assistant 
manager of the P. & O. Company. He was with the Ministry of 
Shipping (later Ministry of War Transport) from 1940 to 1947, 
and was director of the Liner Division from 1945 to 1946. For 
his services at the Ministry he was appointed C.M.G. in 1947. 
Lord Simon has been a member of the Port of London Authority 
since 1950. 

It has recently been announced that Mr. B. J. Roberts, C.B.E., 
Chairman of the National Harbours Board of Canada, has been 
appointed to the position of President of the St. Lawrence Seaway 
Authority as from January 31st, 1958. He succeeds Mr. Charles 
Gavsie, C.B.E. 

Born in Twillingate, Newfoundland in 1892, Mr. Roberts 
entered the Department of Finance in 1917. He was later 
Assistant Deputy Minister of Finance and joined the National 
Harbours Board on its formation in 1936. He was appointed 
chairman of the Board in 1955. 

Brigadier Maurice Archer, M.B.E., E.D., P.Eng., vice-chairman 
of the Canadian National Harbours Board has been appointed 
chairman in succession to Mr. Roberts. 

Born in Quebec City in 1910, Brigadier Archer took his degree 
in civil engineering at McGill University in 1933. During the 
last World War, he served overseas, commanding the 4th Medium 
Regiment, R.C.A. He is a member of the Engineering Institute 
of Canada. 

Mr. Ian M. Hooper, chairman and managing director of the 
General Steam Navigation Co. Ltd., has accepted the invitation 
of the council of the Institute of Shipping and Forwarding Agents 
to become president for the 1958-59 session in succession to Mr. 
H. Leslie Bowes, C.B.E., whose term of office ends next April. 

Mr. Hooper spent some years at sea with the Royal Navy, 
after passing through Osborne and Dartmouth, and later he re- 
signed from the Navy and joined Mackinnon, Mackenzie and Co. 
as an assistant in India for more than ten years. On his return 
to Great Britain in 1934 he was appointed to the board of the 
Company of which he is now chairman. During the last World 
War he served with the Ministry of War Tranport. 


Obituary 


Sir Alexander Gibb 

We regret to record the death last month at the age of eighty- 
five of Sir Alexander Gibb, founder of the firm of Sir Alexander 
Gibb and Partners, consulting and civil engineers. 

Among the many engineering projects with which Sir Alex- 
ander was associated were a number of dock and port works. His 
firm were contractors for the construction of H.M. Dockyard at 
Rosyth and consulting engineers for the Singapore Naval Base 

also for the Sydney Harbour graving dock. He advised the 
‘overnment of Canada on administration and development of 
vadian national ports, and was a joint consulting engineer to 
Mersey Docks and Harbour Board. In the course of his dis- 
lished career, Sir Alexander, who was knighted in 1920, 
ed as president of numerous technical Institutions, including 
Institute of Transport and the Institute of Welding and he 
also at one time president of the London Chamber of 
vmerce. 
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New Tug for Dover Harbour Board 


The twin screw motor tug “ Diligent” is the first of two new 


vessels ordered by the Dover Harbour Board to replace the steam 
tugs “Lady Brassey” and “ Lady Duncannon.” 
on berthing and general ship handling duties as well as being 
available for salvage and towing duties in the English Channel 
and the North Sea, and will be joined shortly in these tasks by 
her sister tug the “ Dominant,” which is now being completed. 


She is engaged 


Built in the yard of Messrs. P. K. Harris (Shipbuilders) Limited, 


at Appledore, North Devon, to the hydroconic design of Messrs. 
Burness, Corlett and Partners Limited, the two tugs incorporate 


many features of interest. A speed in excess of 12 knots has 


been achieved by “ Diligent” and she has recorded a bollard pull 
of 16.2 tons in basin trials. 
are powered adequately to meet all contingencies associated with 


This indicates that the new vessels 


their duties. 

The “ Diligent” has a gross tonnage of 161 tons and is of all- 
welded construction, with scantlings well in excess of Lloyd’s 
Class 100 Al requirements for sea and harbour towing duties. 




















T.S. Tug “ Diligent.” 


The principal dimensions are: 


Length O.A. 97-ft. 
Length B.P. 88-ft. 
Breadth moulded 24-ft. 4-in. 
Depth moulded 12-ft. 6-in. 
Draught aft ... 1]-ft. 


The hull is sub-divided by five steel watertight bulkheads, the 
fore and aft peaks being used for water ballast while fresh water 
and fuel oil is carried in double bottoms under the forward 
accommodation space and engine room. Fuel tanks have a 
capacity of 33 tons which is sufficient for ten days’ continuous 
operation. 

The stern is specially strengthened by cant webs and plate 
floors, while the design of the stern gives ample protection to the 
twin rudders and propellers. A feature of the overall hull con- 
struction is a rubbing plate instead of the conventional belting. 
This }-in. plate extends 14-in. below the gunwale and has a mating 
strip 9-in. deep in the bulwarks. Bow and stern fenders are fitted. 

The vessel has no funnel, the engine exhausts being led up the 
after legs of the tripod mast. This is an established design fea- 
ture of the larger hydroconic tugs and allows for exceptional 
all-round viewing from the wheel-house. 

The propulsion machinery consists of two handed rotation 
Lister-Blackstone 8-cylinder pressure-charged type ERSMGR8 
diesel engines rated at 504 b.h.p. at 700 r.p.m, (normal B.S.I. 12- 
hour rating 600 b.h.p. at 750 r.p.m.). Both propulsion units 
incorporate safety devices which will either shut down the engine 
or give warning of operating conditions in the event of excessive 
temperatures, low lubricating oil pressures or should the engine 
exceed its pre-set maximum speed. 

Drive from the main machinery to the two outward rotating 
three-bladed manganese bronze propellers is through flexible 
damper couplings to oil-operated reverse-reduction gearboxes, 
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New Tug for Dover Harbour Board—continued 


and control of the engines and reversing gear is arranged from 
the wheel-house through a mechanical telegraph system supplied 
by Lister Blackstone Marine Limited. This is arranged to allow 
for speedy transfer to engine room control in the event of an 
emergency. In addition, and for the most rapid manceuvring 
conditions, hydraulically operated shaft brakes have been fitted. 

An impressive feature of the wheel-house is its generous space, 
commanding all-round vision. Decca Navigator, Decca Radar, 
radio-telephone and V.H.F. radio is fitted, while navigational aids 
include a Heath type compass, aneroid barometer, illuminated 
type rudder indicator, heel indicator, propeller-shaft tacho- 
meters and a Pye Leadsman. 

Fitted on the starboard side forward is a 1,000 watt searchlight 
with wheel-house control and there is also a floodlight sited on 
the wheel-house roof. The wheel-house, which has access to the 
boatdeck aft, is panelled in modern style throughout and heated 
by hot water radiators from the engine room boiler. 

All accommodation is on two flats below the wheel-house and 
consists of single-berth cabins for the captain, engineer and mate; 
a four-berth cabin for crew; officers’ mess and crew mess. 

Vickers electro-hydraulic steering gear with linkage to operate 
the twin rudders is fitted aft in a watertight compartment and 
steering control is by telemotor with automatic changeover to 
emergency hand control. 

Deck arrangements consist of a Reid electric windlass and a 
three-ton capstan aft. Bow post, Samson’s posts, gobbing 
shackle and stern mooring pipe are fitted to meet the owners’ re- 
quirements, and there is a 20-ton “ Seebeck ” self-righting hook 
which can be slipped from the wheel-house. This is mounted on 
a “D” shaped solid round guide with stop posts. 

Three hinged tow bows are arranged on the after deck, and 
salvage and fire leads are fitted port and starboard aft of the 
engine room casing. A fire monitor is erected on top of the 
wheel-house. 

To meet Ministry of Transport requirements, the tug carries 
a 16-ft. aluminium lifeboat in davits on the starboard side aft of 
the wheel-house, while a seven-man inflatable life-raft and a 
buoyant raft are also carried. 





Manufacturers’ Announcements 


The Goodyear Pump 


A new pump announced recently by Messrs. Goodyear Pumps 
Ltd., of Camborne, Cornwall, a subsidiary of Holman Brothers, 
Ltd., is claimed to be an adaptation of the Archimedean pump of 
antiquity. 

The Goodyear pump is a continuously self-priming and self- 
lubricating axial-flow unit employing a screw (rotor) of entirely 
new form. This screw engages with a rotating plate to produce 
a pulseless action that is virtually positive. The rotor and plate 
wheels are in fact, the only moving parts and since the rotor spins 
on its own true centres, there is no tendency to roll around and 
rub against the surrounding rubber stator, which is often a serious 
source of trouble with this class of pump. 

The rotor is supported very rigidly on a shaft on taper roller 
bearings which, in order to retain the lubricant and to exclude 
foreign matter, are fully protected by lip seals. The symmetry 
of the design of the pump means that the rotor can turn in a 
clockwise or anti-clockwise direction, allowing the direction of 
flow to be chosen at will. 

Tests have been applied to the pumps over the past 2 years to 
check the materials used, the pressures that can be supported 
and the pump’s endurance. A number of these small pumps 
have been on continuous test for well over 3,000 hours, pumping 
without stop over 6 million gallons each. 

Three sizes of the pump (1j-in., 14-in. and 24-in. suction and 
delivery connections) are available. They require prime movers 
of from } to 16 b.h.p. and cover a range of outputs from 44 to 
167 gallons per minute against heads of from 50 to 200 feet. The 
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Goodyear Axial Flow Pump in three sizes. 


14-in. pump, weighing only 11 lbs. and of size 8 x 4 x 9-in., can 
deliver (at 3,000 r.p.m.) 31 gallons per minute against a 200-f 
head and requires a prime mover of 3.1 b.h.p. only. It is claimed 
that this single-stage pumping is carried out at 61% efficiency, 
which is a very considerable improvement in the efficiency, 
well as in the size and weight of anything that has so far appeared 
in the field. 


The very great suction power of the pump enables it to dea 
with air and liquid and viscous fluids in any proportion, and to 
run continuously “on snore.” 

There are many applications for this pump and it seems certain 
to find ready acceptance in industry and in dock working. 


30 Cwts. Mobile Crane 


More details are now available of the new 30-cwt. “ Hardy” 
Mobile Crane, mention of which was made in these columns in 
September, 1957. The foremost principles in the design of the 
machine have been the necessity to produce a robust crane with 
high speed controls and low running costs and, in addition, to 
combine a long trouble-free life with low maintenance charges. 

The chassis is all welded, with heavy duty rubber cushioned 
front action, giving very light steering over rough ground when 
laden. The winch unit is simple and contains no gears; it has 
live friction rollers with high quality steel main shaft mounted 
on heavy duty roller races, with driving chain in oil bath and 


adjustable driving sprockets, controlled by one lever from the | 


engine. 


As a Safety factor the jib is provided with spring loaded stops 7 

















The “‘ Hardy ” Mobile Crane. 
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Manufacturers’ Announcements—continued 


on its outward run and with a cut-out on its inward run. A jib 
safety lock and a conspicuous radius indicator is fitted. 

Power is supplied by the Fordson 4-cylinder Industrial Tractor 
Diesel Unit, which is fitted with electric starter, battery, horn 
and hour meter. Headlights, rearlights and reflectors are also 
fitted. The operator’s cab, which contains an adjustable driving 
seat, gives all round vision and all the driving and crane control 
levers are easily accessible. 

Messrs. Wood, Pritchett and Partners Ltd., of Mechquip House, 
Goldhawk Road, London, W.12, have recently been appointed 
sole distributors of the crane. 


Shunting Tractor 


A Ferguson 35 tractor has recently been equipped as a shunting 
tractor by the addition of a Sturdiluxe shunting attachment and 
a Stormguard cab. 

The shunting attachment, which weighs 9 cwts., has forged 
steel towing hooks fitted to both front and rear plates. When not 





— 














Ferguson Tractor fitted with shunting attachment. 


in use the hooks swing flush into the recesses provided. The 
main thrust members are constructed of 7-in. R.S. channel, stif- 
fened and bolted to the rear axle housing using existing holes. 
Each buffer plate is of j-in. section mild steel, box ribbed to resist 
impact loading, electrically welded all through, and bolted to the 
main thrust members at four points. Easily replaceable wooden 
blocks have been fitted front and rear. 





MonoRail Installation for Cargo Handling 


It has recently been announced that special MonoRail equip- 
ment has been designed and installed on board two between deck 
cargo ships to transport bundles of cargo which had to placed 
equi-distantly in holds and between decks. It is believed that 
this equipment will solve the problem of moving cargo from the 
square of the hatch to the farthest corner of between decks and 
holds without manual aid. Its use is likely to cut considerably 
the time needed for loading and discharging at ports. The 
ny Spee is manufactured by British MonoRail, Ltd., Chadder- 
ton, Lancs. 


Advice on Timber 
With effect from Friday, February 14th, the Regional Office 


of the Timber Development Association at 8 St. George’s Place, 
Brighion, will be closed and transferred to the Head Office of the 
Association. Advice on timber and timber construction will now 
be dealt with by the Regional Officer and the Technical Staff in 
London and requests for information should be directed to the 


Reg} 


Officer at 21 College Hill, London, E.C.4. 


Crane Orders for British Firms 


An order for eight high-speed harbour cranes, at a cost of 
£221,000, has been placed by the South African Railways with 
Messrs. Cowan Sheldon and Company of Carlisle. The cranes 
are for use in Table Bay Harbour. They are of four-ton capacity, 
but will be taller than those at present in use and are intended 
mainly for mailship cargo handling. Much of the structural 
work will be carried out by Messrs. Dorman Long (Africa) Ltd., 
in Bellville, Cape Town, but all the machinery will be imported. 

The Yorkshire crane and excavator manufacturing firm of 
Thomas Smith and Sons (Rodley) Ltd., have been awarded a 
contract by the Government of India for the supply of 27 Diesel 
and Steam cranes at a total value of nearly £300,000. 

For many years this company has been concentrating on the 
expansion of its overseas trade and is now represented in more 
than 50 countries. 

A contract for the electric power equipment of what is believed 
to be the first floating crane to use a common diesel-electric plant 
both for propulsion and for crane operations has been placed with 
the General Electric Co. Ltd., London, W.C.2. This 60-ton, twin- 
screw floating crane is being supplied by Lobnitz and Co. Ltd., 
Renfrew, to the Mersey Docks and Harbour Board. 


Canadian Pacific Place Order for New Liner 

Canadian Pacific have now signed a contract with Vickers- 
Armstrongs Limited for the building of a new passenger liner 
at Naval Yard, Walker-on-Tyne, with machinery built at Barrow- 
in-Furness. The contract is worth about £8} million in dollars. 

It was announced in July last that contract negotiations had 
been entered into between Canadian Pacific and Vickers- 
Armstrongs. Since July there has been appreciable work on hull 
design for the 27,500-ton ship at the Vickers-Armstrongs Ship 
Model Experimental Tank, St. Albans. 

The new liner will be the largest in the Canadian Pacific fleet 
and will carry 200 first-class and 875 tourist passengers. She 
will be fully air-conditioned throughout, including the crew’s 
quarters, and is specially designed for the Canadian service dur- 
ing the St. Lawrence season and for cruising in the winter. The 
oe voyage from Liverpool to Montreal will be in the spring 
of 1961. 

The name of the new “ Empress” has not yet been chosen. 


Publications Received 

A new 32-page booklet entitled “The Cement for Industry ” 
has been issued by the Lafarge Aluminous Cement Co. Ltd., of 
73, Brook Street, London, W.1. The booklet, which is designed 
for the maintenance Engineer, is divided into four sections, 
corresponding with four different types of concrete. The sections 
are: rapid setting concrete, corrosion-resisting concrete, refactory 
concrete (with refactory aggregates) up to 1350° C. and, finally, 
insulating concrete (with insulating aggregates) up to 1000° C. 
Full details are given of all the necessary mixes for various jobs 
and all aspects of the use of Ciment Fondu are fully covered. 

The booklet is obtainable, free of charge, from the above 
address. 


Messrs. Herbert Morris Limited of Loughborough have recently 
published leaflets illustrating and detailing three of the products 
they manufacture. 

The first, entitled F175, Electric Chain Hoists, contains photo- 
graphs and drawings of various features of the chain hoists pro- 
duced by the firm. Tables show the working load, hoisting speed 
and other details of a number of models and the leaflet describes 
methods of feeding, collecting and conducting current to the 
hoists. 

Leaflet F176, Lever Pull Hoists, describes and illustrates the 
uses for the Morris Lever Pull Hoist. This type of hoist is avail- 
able in three sizes, giving lifting capacities of 7? ton, 14 tons and 3 
tons respectively. 

The third leaflet, F177, deals with Ball Bearing Triple Gear 
Pulley Blocks. Once again photographs and drawings illustrate 
the various sizes and types available and there is a considerable 
amount of information in the form of tables. 
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TENDERS 


LYTTELTON HARBOUR BOARD 
NEW DREDGER 


TENDERS are invited for the construction and delivery in New Zealand 
of a STEAM DRIVEN SUCTION HOPPER DREDGER of 1,750 tons 
hopper deadweight for the Lyttelton Harbour Board, Christchurch, New 
Zealand. 

Four sets of the tender documents can be obtained from the Offices of 
the Board or from the Consulting Engineers, Sir Bruce White, Wolfe 
Barry & Partners, 1, Lygon Place, Westminster, London, S.W.1, on pay- 
ment of the sum of £50 sterling, which will be returnable on receipt of 
a bona fide tender. 


Tenders, which shall be submitted in triplicate, shall bear on the enve- 
lope the words “Tender for dredger for Lyttelton,” one copy being 
delivered to the Secretary, Lyttelton Harbour Board, P.O. Box 2108, 
Christchurch, New Zealand, and the other two to Sir Bruce White, Wolfe 
Barry & Partners, not later than 12 noon (local time) on 15th August, 
1958. 

The tender documents may be inspected prior to purchase at the offices 
of the Board or of the Consulting Engineers. 


AUCKLAND HARBOUR BOARD, NEW ZEALAND 
TENDERS FOR CONSTRUCTION OF FREYBERG WHARF 


TENDERS are invited for the construction of a REINFORCED CON- 
CRETE PILED WHARF having berths for two overseas ships and 
comprising 24,500 sq. yds. of reinforced concrete deck, steel sheet pile 
breastworks, stone banks, formation of approaches and services at Auck- 
land, New Zealand. 

Contract documents and plans may be obtained from Auckland Harbour 
Board, Auckland, New Zealand, or William Coward & Co., 3, St. James’s 
Square, London, S.W.1. 

Tenders close at Auckland 30th June, 1958. 


V. A. C. CHRISTIANSEN, Secretary. 


APPOINTMENTS VACANT 


NIGERIAN PORTS AUTHORITY, a recently created public corporation 
with attractive prospects invites applications from suitably qualified 
candidates for appointment to the post of ASSISTANT SECRETARY. 
Candidates must be between 23 and 35 years of age and must have a 
suitable professional qualification. Possession of a University degree 
will be a welcome additional qualification. They must have had at least 
five years’ experience in either: (a) a public corporation, preferably a 
Port Authority, or (b) a large commercial undertaking, and must be 
capable of working without supervision and organising and controlling 
subordinate staff. Salary in the range of £1,450 to £1,650 plus £300 per 
annum Overseas Pay (where applicable). Appointments will be for one 
tour in the first instance and thereafter, subject to satisfactory service, 
on permanent basis. Non-contributory pension fund. Tour normally 
12/18 months. Leave on the basis of 7 days for every completed month 
of service. Free Ist Class passages for officer and wife. Additional 
passages and allowances for children. Furnished accommodation pro- 
vided at reasonable rentals. Write to the Crown Agents. 4, Millbank, 
London, S.W.1. State age, name in block letters, full qualifications and 
experience and quote M3B/44517/DU. 


NIGERIAN PORTS AUTHORITY has vacancies for TRAFFIC 
OFFICERS. They will be responsible for the day to day supervision of 
the working of the Quays and Warehouses at Apapa or Port Harcourt. 
Applicants must possess a sound practical knowledge of port working, 
including experience in all aspects of quay, shed and warehouse opera- 
ting. They will also be expected to have had experience in: — 


(a) Cargo documentation (Import, Export, Customs, Claims Statistics, 
Rates and Charges). 

(b) Use of mechanical appliances in the handling of goods. 

(c) Economical use and distribution of labour to jobs. 

(d) Ability to instruct and supervise staff. 


These appointments call for energy, keenness and enthusiasm. They also 
call for a high standard of physical fitness. 

The salary will be within the range £1,150—£1,400 a year (with Over- 
seas Pay where appropriate at the rate of £300 a year). 

Appointment will be for one tour in the first instance. Thereafter sub- 
ject to satisfactory service on a permanent basis. Non-contributory 
Pension Fund. Tours normally 12/18 months. Leave on basis of 7 
days for every completed month of service. Free First-Class passages 
for Officer and wife. Additional passages and allowances for children. 
Furnished accommodation provided at reasonable rental. Write to the 
Crown Agents, 4, Millbank, London, S.W.1. State age, name in block 
letters, full qualifications and experience and quote M3B/44549/DU. 


ASSISTANT CIVIL ENGINEER with dock and harbour experience re- 
quired in London by consultants. Primarily for design work but 
opportunities for work abroad. Experience on design and sites advan- 
tageous but former essential. A.M.I.C.E.; age to about 35. Post not 
temporary includes staff pensions. Please state qualifications, experience, 
etc., to Box No. 204, “‘ The Dock and Harbour Authority,’ 19, Harcourt 
Street, London, W.1. 
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MERSEY DOCKS AND HARBOUR BOARD 


Applicants are invited for the position of ADDITIONAL ENGIN: ERING 
ASSISTANT to the Marine Surveyor and Water Bailiff. The du:ies will 
include the maintenance of Buoys, Salvage and Survey vessels w+) ancil 
lary equipment, damage surveys, etc. ” 
Candidates should hold an Extra First Class Certificate of Competen 

as Engineer in the Merchant Navy, or be retired R.N. Engineer Officers 
who have served on a regular engagement, or hold equivalent ¢ alifica, 
tion with sea service. Applicants should not be under 30 nor more tha, 
40 years of age. Commencing salary £1,100 per annum with an ¢ cellent 
opportunity for promotion. The successful candidate will be « Pécted 
to assume his duties about May, 1958. Al) applications stati Za 

qualifications and experience, with copies of testimonials, sh: ld be 
addressed to the Marine Surveyor and Water Bailiff, Mersey Docks and 
Harbour Board, Dock Office, Liverpool, 3, and should be received n 

later than 28th February, 1958. a 


Dock Office, 


) A. S. MOUNTFIELD, 
Liverpool, 3. 


General Manager and Secretary, 


— 





FOR SALE 


3 steel pontoons dim. 100-ft. x 20-ft. x 6-ft. 9-in., 
6-ft. 9-in. and 66-ft. 6-in. x 16-ft. x 6-ft. 9-in. 

2—-540 HP. dieseldriven harbour and coastal tugs, under construction 
ready for trials July 1958, sisterships, dim. 22.90 x 5.40/5.68 x 2.50 m. 
1—560 HP. dieseldriven harbour, river and estuary tug, buil 

rebuilt 1956, dim. 21.70 x 5.10 x 2.15 m. a 
1—450 HP. steamdriven coal fired harbour and coastal tug, built 192] 
dim. 79-ft. 8-in. x 19-ft. x 9-ft. 2-in. draft, asking £5000. 1 


1 motor towing and survey launch, 85 HP. diesel, dim. 10 x 3.04 
0.70 m. draft, asking £1500. aha, 


630 litres stationary coalfired steamdriven bucketdredger, built 1911. 
800 litres stationary steamdriven oilfired bucketdredger, built 1915, 
130 HP. dieseldriven cutter suctiondredger. 

400 m3 dumb hopperbarge with bottom doors. 


Many other dredgers, tugs, cranes, etc. can be proposed for sale and 
we welcome your specific enquiries. 


SGHEEPSMAKELAARSKANTOOR J. VERHEUL 


104, ’s-GRAVENDIJKWAL - ROTTERDAM .- tel. 54666 (2 lines) 
Telegrams: Jeverheul. Telex No. 21402 


Sworn brokers for dredging and port equipment. 
FOR SALE" 


35 TON ELECTRIC PORTAL WHARF CRANE. Capacity 35 tons at 
60-ft. radius. Lift 70-ft. above and 30-ft. below rail level. Gauge of 
portal 40-ft., admitting 3 lines of standard gauge track. Equipped with 
automatic tipping cradle to carry standard 16 ton railway wagon. Elec- 
trics 400—3—50 with Ward-Leonard Generator for lifting and tipping 
gear. Built 1945. Perfect order and condition. Reed Brothers (Engi- 
neering) Ltd., Replant Works, Woolwich Industrial Estate, London, 
S.E.18. Telephone: Woolwich 7611/6. 


5 TON DOCKSIDE TRAVELLING SHUNTING CRANE. B.G. Plant 
(Sales Agency) Ltd., Watlington, Oxon. Watlington 44. 


50 and 15 hp. DOUBLE DRUM HAULAGE WINCHES. 
(Sales Agency) Ltd., Watlington, Oxon. Watlington 44. 


FOR SALE AND HIRE 


FORK LIFT TRUCKS of every description including 6,000 lb. Coventry 
Climax Diesel, 1 ton Coventry Climax Diesel, 4,000 lb. Conveyancer 
Electric, 4,000 lb. Stacatruc and 10 cwt. Wrigley Electric etc., etc. 
B.G. Plant (Sales Agency) Ltd., Watlington, Oxon. Watlington 44. 


WANTED 


Urgently wanted 6 TON STOTHERT & PITT PORTAL CRANES.—Full 
details to Box No. 203, “ The Dock and Harbour Authority,” 19, Har- 
court Street, London, W.1. 


TRAVELLING SHUNTING CRANE, 14/2 tons, 33-ft. boom, 9-ft. gauge. 
Light contruction. Modern. Electric or diesel-electric. Box No. 205, 
“The Dock and Harbour Authority,” 19 Harcourt Street, London, W.1. 


WILL PURCHASE. GOOD SECONDHAND PLANT, prices reasonable 
for quick sale, this is a genuine offer. Box 206, “ The Dock and Harbour 
Authority,” 19 Harcourt Street, London, W.1. 


Back Numbers of “ The Dock and Harbour Authority.” February, May, 
December 1955 ; March, April, May, June, July 1956. If you have copies 
available, please write to Box 197, “ The Dock and Harbour Authority,’ 
19 Harcourt Street, London, W.1. 
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B.G. Plant 


























